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(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a high strength hot dip galvannealed steel sheet 
excellent in hole expandability and ductility at a low cost. 

SOLUTION: This high strength hot dip galvannealed steel sheet having strength of >490 MPa 
and a hole expanding ratio of >80% and excellent in ductility has a steel composition containing 
0.02 to 0.10% C, 0.1 to 1.0% Si, 0.8 to 2.5% Mn, 0.001 to 0.025% P, <0.010% S, 0.003 to 0.1% Al and 
<0.008% N, in which the relations of C-(12/48) x Ti*-(12/93) x Nb<0.09 and -340 x C+76 x Si-2 
x Mn+939 x Ti+1334 x Nb+5470 x N>70 are satisfied, and further, crystal grains with a crystal 
grain size of <20 fi m occupy >80% and has a bainitic ferritic structure. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect. the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]By mass %, C:0.02 to 0.10%, Si:0.1 - 1.0 %, Mn: 0.8-2.5 %, P:0.001 - 0.025 %, and below 
S:0.010 %. aluminum:0.003 - 0.1 % and below N:0.008 % have the steel composition which consists 
of the remainder Fe and inevitable impurities, A high intensity alloying hot-dip zinc-coated 
carbon steel sheet which is 490 or more MPa of intensity and not less than 80% of a rate of 
spreading satisfying both relation between following the (1) type and following the (2) type and in 
which ductility was excellent. 

C-C12/48) xTi*-(12/93) xNb<=0.09 (1) -340 xC+76xSi-2xMn+939 

xTi+1334xNb+5470xN>=70 .. It is (2), however Ti*=Ti-(48/14) xN-(48/32) xS. 
[Claim 2]By mass %, C:0.02 to 0.10%, Si:0.1 - 1.0 %, Mn: 0.8-2.5 %, P.0.001 - 0.025 %, and below 
S:0.010 %. aluminum:0.003 - 0.1 % and below N:0.008 % further, Cr: 0.005 -0.10%, Mo : 0.005 to 
0.10%, V: One sort chosen from a group which consists of 0.005 to 0.10%, and B:0.0001 to 
0.0100%, or two sorts or more, A high intensity alloying hot-dip zinc-coated carbon steel sheet 
which is 490 or more MPa of intensity and not less than 80% of a rate of spreading which have 
the steel composition which consists of the remainder Fe and inevitable impurities, and are 
characterized by satisfying both relation between following the (1) type and following the (2) type 
and in which ductility was excellent. 

C-(1 2/48) xTi*-(1 2/93) xNb<=0.09. (1 ) -340 xC+76xSi-2xMn+939 

xTi+1334xNb+5470xN>=70 .. It is (2), however Ti*=Ti-(48/14) xN-(48/32) xS. 
[Claim 3]By mass %, C.0.02 to 0.10%, Si:0.1 - 1.0 %, Mn: 0.8-2.5 %, P:0.001 - 0.025 %, and below 
S:0.010 %. While aluminum:0.003 - 0.1 % and below N:0.008 % have the steel composition which 
consists of the remainder Fe and inevitable impurities and satisfying both relation between 
following the (1) type and following the (2) type, A high intensity alloying hot-dip zinc-coated 
carbon steel sheet with which a crystal grain with a crystal grain diameter of 20 micrometers or 
less occupies in not less than 80% of an area rate, and is characterized by consisting of a BEINI 
tick ferrite, which are 490 or more MPa of intensity, and not less than 80% of a rate of spreading 
and in which ductility was excellent. 

C-C12/48) xTi*-(12/93) xNb<=0.09 (1) -340 xC+76xSi-2xMn+939 

xTi+1334xNb+5470xN>=70 .. It is (2), however Ti*=Ti-(48/14) xN-(48/32) xS. 
[Claim 4]By mass %, C:0.02 to 0.10%, Si:0.1 - 1.0 %, Mn: 0.8-2.5 %, P:0.001 - 0.025 %, and below 
S:0.010 %. aluminum:0.003 - 0.1 % and below N:0.008 % further, Cr 0.005 -0.10%, Mo : 0.005 to 
0.10%, V: One sort chosen from a group which consists of 0.005 to 0.10%, and B:0.0001 to 
0.0100%, or two sorts or more, While having the steel composition which consists of the 
remainder Fe and inevitable impurities and satisfying both relation between following the (1) type 
and following the (2) type, A high intensity alloying hot-dip zinc-coated carbon steel sheet with 
which a crystal grain with a crystal grain diameter of 20 micrometers or less occupies in not less 
than 80% of an area rate, and is characterized by consisting of a BEINI tick ferrite, which are 490 
or more MPa of intensity, and not less than 80% of a rate of spreading and in which ductility was 
excellent 

C-(12/48) xTi*-(12/93) xNb<=0.09 (1) -340 xC+76xSi-2xMn+939 
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xTi+1334xNb+5470xN>=70 .. It is (2), however Ti*=Ti-(48/14) xN-(48/32) xS. 
[Claim 5]By mass %, C:0.02 to 0.10%, Si:0.1 - 1.0 %, Mn: 0.8-2.5 %, P:0.001 - 0.025 %, and below 
S:0.010 %. While aluminum:0.003 - 0.1 % and below N:0.008 % have the steel composition which 
consists of the remainder Fe and inevitable impurities and satisfying both relation between 
following the (1) type and following the (2) type, In not less than 80% of an area rate, a crystal 
grain with a crystal grain diameter of 20 micrometers or less occupies, and consists of a BEINI 
tick ferrite, A high intensity alloying hot-dip zinc-coated carbon steel sheet which is 490 or more 
MPa of intensity and not less than 80% of a rate of spreading, wherein the grain boundary 
between each crystals of a steel sheet surface in an interface of a plating layer and a steel plate 
is etched below as for width 2.0 mum and in which ductility was excellent. 

C-(12/48) xTi*-(12/93) xNb<=0.09 (1) -340 xC+76xSi~2xMn+939 

xTi+1334xNb+5470xN>=70 It is (2), however Ti*=Ti-(48/14) xN-(48/32) xS. 
[Claim 6]By mass %, C:0.02 to 0.10%, Si:0.1 - 1.0 %, Mn: 0.8-2.5 %, P:0.00t - 0.025 %, and below 
S:0.010 %. aluminum:0.003 - 0.1 % and below N:0.008 % further, Cr: 0.005 -0.10%, Mo : 0.005 to 
0.10%, V: One sort chosen from a group which consists of 0.005 to 0.10%, and B:0.0001 to 
0.0100%, or two sorts or more. While having the steel composition which consists of the 
remainder Fe and inevitable impurities and satisfying both relation between following the (1) type 
and following the (2) type, In not less than 80% of an area rate, a crystal grain with a crystal grain 
diameter of 20 micrometers or less occupies, and consists of a BEINI tick ferrite, A high 
intensity alloying hot-dip zinc-coated carbon steel sheet which is 490 or more MPa of intensity 
and not less than 80% of a rate of spreading, wherein the grain boundary between each crystals 
of a steel sheet surface in an interface of a plating layer and a steel plate is etched below as for 
width 2.0 mum and in which ductility was excellent. 
C-(12/48) xTi*-(12/93) xNb<=0.09 (1)-340 xC+76xSi-2xMn+939 

xTi+1334xNb+5470xN>=70 It is (2), however Ti*=Ti-(48/14) xN-(48/32) xS. 
[Claim 7]. Were indicated by mass % in any 1 paragraph from claim 1 containing one sort in 
Ti:0.003 - 0.1 % and Nb:0.003 - 0.1 %, or two sorts to claim 6. A high intensity alloying hot-dip 
zinc-coated carbon steel sheet which are 490 or more MPa of intensity, and not less than 80% of 
a rate of spreading and in which ductility was excellent. 

[Claim 8]By mass %, C:0.02 to 0.10%, Si:0.1 - 1.0 %, Mn: 0.8-2.5 %, P:0.001 - 0.025 %, and below 
S:0.010 %. aluminum:0.003 - 0.1 % and below N:0.008 % have the steel composition which consists 
of the remainder Fe and inevitable impurities, To slab with which it is satisfied of both relation 
between following the (1) type and following the (2) type. 880 Cool with a cooling rate at 35-55 
**/second in a temperature region of 600 - 700 ** after hot-rolling at finish rolling temperature 
which is -970 **, Then, by performing hot dip zincing, after cooling and rolling round with a 
cooling rate at 5-40 **/second in a temperature region of 400 - 600 ** and performing pickling. 
In not less than 80% of an area rate, a crystal grain with a crystal grain diameter of 20 
micrometers or less occupies, and consists of a BEINI tick ferrite, . It is characterized by the 
grain boundary between plating and each crystal of a steel sheet surface in a steel plate 
interface manufacturing an alloying hot-dip zinc-coated carbon steel sheet which is etched 
below as for width 2.0 mum. A manufacturing method of a high intensity alloying hot-dip zinc- 
coated carbon steel sheet which are 490 or more MPa of intensity, and not less than 80% of a 
rate of spreading, and was excellent in ductility. 

C-C12/48) xTi*-(12/93) xNb<=0.09 (1) -340 xC+76xSi-2xMn+939 

xTi+1334xNb+5470xN>=70 .. It is (2), however Ti*=Ti-(48/14) xN-(48/32) xS. 
[Claim 9]. Were indicated to claim 8 which said slab is mass % and contains one sort in Ti:0.003 - 
0.1 % and Nb:0.003 - 0.1 %, or two sorts. A manufacturing method of a high intensity alloying hot- 
dip zinc-coated carbon steel sheet which are 490 or more MPa of intensity, and not less than 
80% of a rate of spreading, and was excellent in ductility. 

[Claim 10]While the dew point is performed considering an air-fuel ratio as 0.8-1.25 in 
atmosphere 30 ** or less, said hot dip zincing heating with a front oxidation furnace of 
continuous system hot dip galvanizing equipment, A manufacturing method of a high intensity 
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alloying hot-dip zinc-coated carbon steel sheet indicated to claim 8 or claim 9 to which it is 
performed as the highest attainment steel plate temperature in said front oxidation furnace fills 
following the (3) type. 

700 +100 xln [Si] <=T<= 830+50xln [Si] (3), however T show highest attainment steel-plate- 
temperature [ in a front oxidation furnace ] (**), and [Si] shows Si-content (mass %) of a base- 
material-steel board. 

[Claim 1 1]Said slab by mass % further Cr:0.005 -0.10% f Mo: A manufacturing method of a high 
intensity alloying hot-dip zinc-coated carbon steel sheet indicated in any 1 paragraph from claim 
8 containing one sort chosen from a group which consists of 0.005 to 0.10%, V:0.005 to 0.10%, 
and B:0.0001 to 0.0100%, or two sorts or more to claim 10. 

[Claim 12]By mass %, C:0.02 to 0.10%, Si:0.1 - 1.0 %, Mn: 0.8 - 2.5 %, R0.001 - 0.025 %, S: Below 
0.010 % and aluminum:0.003 - 1.0 % and below N:0.008 %. A high intensity steel plate which is 490 
or more MPa of intensity and not less than. 80% of a rate of spreading which have the steel 
composition which consists of the remainder Fe and inevitable impurities, and are characterized 
by satisfying both relation between following the (1) type and following the (2) type and in which 
ductility was excellent. 

C-(12/48) xTi*-(12/93) xNb<=0.09 (1) -340 xC+76xSi~2xMn+939 

xTi+1334xNb+5470xN>=70 .. It is (2), however Ti*=Ti-(48/14) xN~(48/32) xS. 
[Claim 13]By mass %, C:0.02 to 0.10%, Si:0.1 - 1.0 %, Mn: 0.8 - 2.5 %, R0.001 - 0.025 %, S: Below 
0.010 % and aluminum:0.003 - 1.0 % and below N:0.008 %. CrO.005 -0.10%, Mo : 0.005 to 0.10%, V: 
One sort chosen from a group which consists of 0.005 to 0.10%, and B:0.0001 to 0.0100%, or two 
sorts or more, A high intensity steel plate which is 490 or more MPa of intensity and not less 
than 80% of a rate of spreading which have the steel composition which consists of the 
remainder Fe and inevitable impurities, and are characterized by satisfying both relation between 
following the (1) type and following the (2) type and in which ductility was excellent. 

C-C12/48) xTi*-(12/93) xNb<=0.09 (1) -340 xC+76xSi-2xMn+939 

xTi+1334xNb+5470xN>=70 .. It is (2), however Ti*=Ti-(48/14) xN-(48/32) xS. 
[Claim 14]By mass %, C:0.02 to 0.10%, Si:0.1 - 1.0 %, Mn: 0.8 - 2.5 %, P:0.001 - 0.025 %, While 
below S:0.010 % and aluminum:0.003 - 1.0 % arid below N:0.008 % have the steel composition 
which consists of the remainder Fe and inevitable impurities and satisfying both relation between 
following the (1) type and following the (2) type, A high intensity steel plate in which a crystal 
grain with a crystal grain diameter of 20 micrometers or less occupies in not less than 80% of an 
area rate, and is characterized by consisting of one or more sorts in a granular BEINI tick ferrite 
or a KUWASHI polygonal ferrite, which are 490 or more MPa of intensity, and not less than 80% 
of a rate of spreading and in which ductility was excellent. 

C-C12/48) xTi*-(12/93) xNb<=0.09 (1) -340 xC+76xSi-2xMn+939 

xTi+1334xNb+5470xN>=70 .. It is (2), however Ti*=Ti-(48/14) xN-(48/32) xS. 
[Claim 15]By mass %, C:0.02 to 0.10%, Si:0.1 - 1.0 %, Mn: 0.8 - 2.5 %, P.0.001 - 0.025 %, S: Below 
0.010 % and aluminum:0.003 - 1.0 % and below N:0.008 %. Cr:0.005 -0.10%, Mo : 0.005 to 0.10%, V: 
One sort chosen from a group which consists of 0.005 to 0.10%, and B:0.0001 to 0.0100%, or two 
sorts or more, While having the steel composition which consists of the remainder Fe and 
inevitable impurities and satisfying both relation between following the (1) type and following the 
(2) type, A high intensity steel plate in which a crystal grain with a crystal grain diameter of 20 
micrometers or less occupies in not less than 80% of an area rate, and is characterized by 
consisting of one or more sorts of a granular BEINI tick ferrite or a KUWASHI polygonal ferrite, 
which are 490 or more MPa of intensity, and not less than 80% of a rate of spreading and in 
which ductility was excellent. 

C-(12/48) xTi*-(12/93) xNb<=0.09. (1) -340 xC+76xSi-2xMn+939 

xTi+1334xNb+5470xN>=70 .. It is (2), however Ti*=Ti-(48/14) xN-(48/32) xS. 
[Claim 16]By mass %, C:0.02 to 0.10%, Si:0.1 - 1.0 X. Mn: 0.8 - 2.5 %, P:0.001 - 0.025 %, While 
below S:0.010 % and aluminum:0.003 - 1.0 % and below N:0.008 % have the steel composition 
which consists of the remainder Fe and inevitable impurities and satisfying both relation between 
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following the (1) type and following the (2) type, In not less than 80% of an area rate, a crystal 
grain with a crystal grain diameter of 20 micrometers or less occupies, and consists of one or 
more sorts in a granular BEINI tick ferrite or a KUWASHI polygonal ferrite f An alloying hot-dip 
zinc-coated carbon steel sheet which is 490 or more MPa of intensity and not less than 80% of a 
rate of spreading, wherein the grain boundary between each crystals of a steel sheet surface in 
an interface of a plating layer and a steel plate is etched below as for width 2.0 mum and in 
which ductility was excellent. 

C-C12/48) xTi*-(12/93) xNb<=0.09 (1) -340 xC+76xSi-2xMn+939 

xTi+1334xNb+5470xN>=70 It is (2), however Ti*=Ti-(48/14) xN-(48/32) xS. 
[Claim 17]By mass %, C:0.02 to 0.10%, Si:0.1 - 1.0 %, Mn: 0.8 - 2.5 %, P:0.001 - 0.025 %, S: Below 
0.010 % and aluminum:0.003 - 1.0 % and below N:0.008 %. Cr:0.005 -0.10%, Mo : 0.005 to 0.10%, V: 
One sort chosen from a group which consists of 0.005 to 0.10%, and B:0.0001 to 0.0100%, or two 
sorts or more. While having the steel composition which consists of the remainder Fe and 
inevitable impurities and satisfying both relation between following the (1) type and following the 
(2) type. In not less than 80% of an area rate, a crystal grain with a crystal grain diameter of 20 
micrometers or less occupies, and consists of one or more sorts in a granular BEINI tick ferrite 
or a KUWASHI polygonal ferrite, An alloying hot-dip zinc-coated carbon steel sheet which is 490 
or more MPa of intensity and not less than 80% of a rate of spreading, wherein the grain 
boundary between each crystals of a steel sheet surface in an interface of a plating layer and a 
steel plate is etched below as for width 2.0 mum and in which ductility was excellent. 

C-C12/48) xTi*-(12/93) xNb<=0.09 (1) -340 xC+76xSi-2xMn+939 

xTi+1334xNb+5470xN>=70 .. It is (2), however Ti*=Ti-(48/14) xN-(48/32) xS. 
[Claim 18]. Were indicated by mass % in any 1 paragraph from claim 12 containing one sort in 
Ti:0.003 - 0.1 % and Nb:0.003 - 0.1 %, or two sorts to claim 17. A steel plate or an alloying hot- 
dip zinc-coated carbon steel sheet which is 490 or more MPa of intensity, and not less than 80% 
of a rate of spreading and in which ductility was excellent. 

[Claim 19]By mass %, C:0.02 to 0.10%, Si:0.1 - 1.0 %, Mn: 0.8 - 2.5 %, P:0.001 - 0.025 %, S: Below 
0.010 % and aluminum:0.003 - 1.0 % and below N:0.008 %. To slab which has the steel composition 
which consists of the remainder Fe and inevitable impurities and with which it is satisfied of both 
relation between following the (1) type and following the (2) type. 880 Cool with a cooling rate at 
35-55 **/second in a temperature region of 600 - 700 ** after hot-rolling at finish rolling 
temperature which is -970 **, Then, by cooling and rolling round with a cooling rate at 5-40 
**/second in a temperature region of 400 - 600 **, . In not less than 80% of an area rate, a 
crystal grain with a crystal grain diameter of 20 micrometers or less occupies, and is 
characterized by consisting of one or more sorts in a granular BEINI tick ferrite or a KUWASHI 
polygonal ferrite. A manufacturing method of a high intensity steel plate which are 490 or more 
MPa of intensity, and not less than 80% of a rate of spreading, and was excellent in ductility. 

C-02/48) xTi*-(12/93) xNb<=0.09 (1) -340 xC+76xSi-2xMn+939 

xTi+1334xNb+5470xN>=70 .. It is (2), however Ti*=Ti-(48/14) xN-(48/32) xS. 
[Claim 20]A manufacturing method of a high intensity steel plate which said slab is mass %, is 
490 or more MPa of intensity and not less than 80% of a rate of spreading which were indicated 
to claim 19 containing one sort in Ti:0.003 - 0.1 % and Nb:0.003 - 0.1 %, or two sorts, and was 
excellent in ductility. 

[Claim 21]By mass %, C:0.02 to 0.10%, Si:0.1 - 1.0 %, Mn: 0.8 - 2.5 %, P:0.001 - 0.025 %, S: Below 
0.010 % and aluminum:0.003 - 1.0 % and below N:0.008 %. To slab which has the steel composition 
which consists of the remainder Fe and inevitable impurities and with which it is satisfied of both 
relation between following the (1) type and following the (2) type. 880 Cool with a cooling rate at 
35~55 **/second in a temperature region of 600 - 700 ** after hot-rolling at finish rolling 
temperature which is -970 **, Then, it cools and rolls round with a cooling rate at 5-40 
**/second in a temperature region of 400 - 600 **, After performing pickling, with continuous 
system hot dip galvanizing equipment heating with a front oxidation furnace, By performing hot 
dip zincing with which the dew point sets an air-fuel ratio to 0.8-1.25 in atmosphere 30 ** or 
less, and the highest attainment steel plate temperature in a front oxidation furnace fills following 
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the (3) type, . In not less than 80% of an area rate, a crystal grain with a crystal grain diameter of 
20 micrometers or less occupies, and is characterized by consisting of one or more sorts in a 
granular BEINI tick ferrite or a KUWASHI polygonal ferrite. A manufacturing method of an alloying 
hot-dip zinc-coated carbon steel sheet which are 490 or more MPa of intensity, and not less 
than 80% of a rate of spreading, and was excellent in ductility. 
C-(1 2/48) xTi*-(1 2/93) xNb<=0.09 (1 ) -340 xC+76xSi-2xMn+939 

xTi+1334xNb+5470xN>=70 700 +100 xln [Si] <=T<= 830+50xln [Si]. (2) It is (3), however 

Ti*=TH48/14) xN-(48/32) xS. 

[Claim 22]Further, said slab is mass % and Cr:0.005 -0.10%, Mo : 0.005 to 0.10%, V: A 
manufacturing method of a high intensity steel plate indicated in any 1 paragraph from claim 19 
containing one sort chosen from a group which consists of 0.005 to 0.10%, and B:0.0001 to 
0.0100%, or two sorts or more to claim 21, or an alloying hot-dip zinc-coated carbon steel sheet. 
[Claim 23]By mass %, C:0.02 to 0.10%, Si:0.1 - 1.0 %, Mn: 0.8 - 2.5 %, P:0.001 to 0.025%, and below 
S:0.010 %. While aluminum:0.003 - 0.1 % and below N:0.008 % have the steel composition which 
consists of the remainder Fe and inevitable impurities and satisfying both relation between 
following the (1) type and following the (2) type, . In not less than 80% of an area rate, a crystal 
grain with a crystal grain diameter of 20 micrometers or less occupies, and is characterized by 
consisting of one or more sorts in a granular BEINI tick ferrite or a KUWASHI polygonal ferrite. A 
high intensity alloying hot-dip zinc-coated carbon steel sheet which are 490 or more MPa of 
intensity, and not less than 80% of a rate of spreading and in which ductility was excellent. 

C-(12/48) xTi*-(12/93) xNb<=0.09 (1) -340 xC+76xSi-2xMn+939 

xTi+1334xNb+5470xN>=70 .. It is (2), however Ti*=Ti-(48/14) xN-(48/32) xS. 
[Claim 24]By mass %, C:0.02 to 0.10%, Si:0.1 - 1.0 %, Mn: 0.8 - 2.5 %, P:0.001 - 0.025 %, S: Below 
0.010 % and aluminum:0.003 - 0.1 % and below N:0.008 %. Cr:0.005 -0.10%, Mo : 0.005 to 0.10%, V: 
One sort chosen from a group which consists of 0.005 to 0.10%, and B:0.0001 to 0.0100%, or two 
sorts or more, While having the steel composition which consists of the remainder Fe and 
inevitable impurities and satisfying both relation between following the (1) type and following the 
(2) type, . In not less than 80% of an area rate, a crystal grain with a crystal grain diameter of 20 
micrometers or less occupies, and is characterized by consisting of one or more sorts in a 
granular BEINI tick ferrite or a KUWASHI polygonal ferrite. A high intensity alloying hot-dip zinc- 
coated carbon steel sheet which are 490 or more MPa of intensity, and not less than 80% of a 
rate of spreading and in which ductility was excellent. 

C-(12/48) xTi*-(12/93) xNb<=0.09 (1) -340 xC+76xSi-2xMn+939 

xTi+1334xNb+5470xN>=70 .. It is (2), however Ti*=Ti-(48/14) xN-(48/32) xS. 
[Claim 25]By mass %, C:0.02 to 0.10%, Si:0.1 - 1.0 %, Mn: 0.8 - 2.5 %, R0.001 - 0.025 %, While 
below S:0.010 % and aluminum:0.003 - 0.1 % and below N:0.008 % have the steel composition 
which consists of the remainder Fe and inevitable impurities and satisfying both relation between 
following the (1) type and following the (2) type, In not less than 80% of an area rate, a crystal 
grain with a crystal grain diameter of 20 micrometers or less occupies, and consists of one or 
more sorts in a granular BEINI tick ferrite or a KUWASHI polygonal ferrite, A high intensity 
alloying hot-dip zinc-coated carbon steel sheet which is 490 or more MPa of intensity and not 
less than 80% of a rate of spreading, wherein the grain boundary between each crystals of a steel 
sheet surface in an interface of a plating layer and a steel plate is etched below as for width 2.0 
mum and in which ductility was excellent. 

C-(1 2/48) xTi*-(1 2/93) xNb<=0.09 (1 ) -340 xC+76xSi-2xMn+939 

xTi+1334xNb+5470xN>=70 It is (2), however Ti*=Ti-(48/14) xN-(48/32) xS. 
[Claim 26]By mass %, C:0.02 to 0.10%, Si:0.1 - 1.0 %, Mn: 0.8 - 2.5 %, P:0.001 - 0.025 %, S: Below 
0.010 % and aluminum:0.003 - 0.1 % and below N:0.008 %. Cr:0.005 -0.10%, Mo : 0.005 to 0.10%, V: 
One sort chosen from a group which consists of 0.005 to 0.10%, and B:0.0001 to 0.0100%, or two 
sorts or more, While having the steel composition which consists of the remainder Fe and 
inevitable impurities and satisfying both relation between following the (1) type and following the 
(2) type, In not less than 80% of an area rate, a crystal grain with a crystal grain diameter of 20 
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micrometers or less occupies, and consists of one or more sorts in a granular BEINI tick ferrite 
or a KUWASHI polygonal ferrite, A high intensity alloying hot-dip zinc-coated carbon steel sheet 
which is 490 or more MPa of intensity and not less than 80% of a rate of spreading, wherein the - 
grain boundary between each crystals of a steel sheet surface in an interface of a plating layer 
and a steel plate is etched below as for width 2.0 mum and in which ductility was excellent. 

C-02/48) xTi*-(12/93) xNb<=0.09 (1) -340 xC+76xSi~2xMn+939 

xTi+1334xNb+5470xN>=70 It is (2), however Ti*=Ti-(48/14) xN-(48/32) xS. 
[Claim 27], Were indicated by mass % in any 1 paragraph from claim 23 containing one sort in 
Ti:0.003 - 0.1 % and Nb:0.003 - 0.1 %, or two sorts to claim 26. A high intensity alloying hot-dip 
zinc-coated carbon steel sheet which are 490 or more MPa of intensity, and not less than 80% of 
a rate of spreading and in which ductility was excellent 

[Claim 28]By mass %, C:0.02 to 0.10%, Si:0.1 - 1.0 X, Mn: 0.8 - 2.5 %, P:0.001 - 0.025 %, S: Below 
0.010 % and aluminum:0.003 - 0.1 % and below N:0.008 %. To slab which has the steel composition 
which consists of the remainder Fe and inevitable impurities and with which it is satisfied of both 
relation between following the (1) type and following the (2) type. 880 Cool with a cooling rate at 
35-55 **/second in a temperature region of 600 - 700 ** after hot-rolling at finish rolling 
temperature which is -970 **, Then, by performing hot dip zincing, after cooling and rolling round 
with a cooling rate at 5-40 **/second in a temperature region of 400 - 600 ** and performing 
pickling, In not less than 80% of an area rate, a crystal grain with a crystal grain diameter of 20 
micrometers or less occupies, and consists of one or more sorts in a granular BEINI tick ferrite 
or a KUWASHI polygonal ferrite, . It is characterized by the grain boundary between plating and 
each crystal of a steel sheet surface in a steel plate interface manufacturing an alloying hot-dip 
zinc-coated carbon steel sheet which is etched below as for width 2.0 mum. A manufacturing 
method of a high intensity alloying hot-dip zinc-coated carbon steel sheet which are 490 or 
more MPa of intensity, and not less than 80% of a rate of spreading, and was excellent in 
ductility. 

C-C12/48) xTi*-(12/93) xNb<=0.09 (1) -340 xC+76xSi-2xMn+939 

xTi+1334xNb+5470xN>=70 It is (2), however Ti*=TH48/14) xN-(48/32) xS. 

[Claim 29]. Were indicated to claim 28 which said slab is mass % and contains one sort in Ti:0.003 
- 0.1 % and Nb:0.003 - 0.1 %, or two sorts. A manufacturing method of a high intensity alloying 
hot-dip zinc-coated carbon steel sheet which are 490 or more MPa of intensity, and not less 
than 80% of a rate of spreading, and was excellent in ductility. 

[Claim 30]While the dew point is performed considering an air-fuel ratio as 0.8-1.25 in 
atmosphere 30 ** or less, said hot dip zincing heating with a front oxidation furnace of 
continuous system hot dip galvanizing equipment, A manufacturing method of a high intensity 
alloying hot-dip zinc-coated carbon steel sheet indicated to claim 28 or claim 29 to which it is 
performed as the highest attainment steel plate temperature in said front oxidation furnace fills 
following the (3) type. 

700 +100 xln [Si] <=T<= 830+50xln [Si] (3), however T show highest attainment steel-plate- 
temperature [ in a front oxidation furnace ] (**), and [Si] shows Si-content (mass %) of a base- 
material-steel board. 

[Claim 31]Said slab by mass % further Cr:0.005 -0.10%, Mo: A manufacturing method of a high 
intensity alloying hot-dip zinc-coated carbon steel sheet indicated in any 1 paragraph from claim 
28 containing one sort chosen from a group which consists of 0.005 to 0.10%, V:0.005 to 0.10%, 
and B:0.0001 to 0.0100%, or two sorts or more to claim 30. 



[Translation done.] 
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(54) [smo&m ^im^Tm^Kn^^^ftmm»»^^mm^zm^msm^ -ens©® 

(57) QSft] 

</\> 

C : 0.02-0.10%, Si :0.1 -1.0 %, 
Mn:0.8 —2.5 %, P : 0.001 —0.025 96, S : 0.010 
%U~f. Al . 0.003 —0.1 %, N : 0.008 saXTSri* 
•f U C -(12/48) xTi* -(12/93) xNb 

^0.09, &«fcl>\ -340 xC+76XSi-2XMn+939 x 
Ti + 1334X Nb+5470x N ^70©M^% t t>lcffi&t £ £ 
£ t % £At£&20 n mMTtD&ik'l&moX&J: &tb, 
^-f-r-^7i7-l'h»P 1 S5 > §£g490MPaW 



(2) ttM 2 0 0 1 - 3 5 5 0 4 3 

1 2 
[WttSfcSOKHa * U TIB(l)S*5<tD*TIS(2) SOBBtt^fcfeKSiSf 

[flfcfcSl] R»%T, C : 0.02-0.10%, Si : 0.1 tZmLftZ, 3S^490MPa«±fc£tfft£tf>£80 

-1.0 %, Hn: 0.8-2.5 %, P : 0.001 -0.025 %, %W±r*oT38Ett«««nfcKBffi-&lfeffc?SlB^&i&o 
S : 0.010 %tTF, Al : 0.003 -0.1 %, N : 0.008 % t^fe, 

C-C12/48) XTi* -(12/93) xNb^0.09 (l) 

-340 xC+76xSi-2xMn+939 XTi + 1334 x Nb+5470x NS70 • -(2) 
fcfcL, Ti' =Ti-(48/14) xN-(48/32) xST"$ X %, V : 0.005 -O.mftiO'B : 0.0001-0.0100%^ 

CH*9I2] MM%X\ C : 0.02-0.10%, Si: 0.1 10 EPF*niEft^mfr&&SM^£WU TIB(l) 3*5 
-1.0 %, Mn: 0.8-2.5 %, P : 0.001 -0.025 %, <fct>*TIH(2) SOBi«*fc fcfcgS£-f.5 c £Zft®t? 

S : 0.010 %J-XT, Al : 0.003 -0.1 %, N : 0.008 % £, ®g490HPaJ-X±43«fea r 7^EW80%J-X± - efeoT31 
J-XT, Cr : 0.005 -0.10%, Mo : 0.005 -0.10* 14#®ftfcft^-&£{fc?§a>ffilGa6o frftft, 

C-C12/48) XTi* -(12/93) xNb^0.09 (1) 

-340 XC+76XSi-2XMn+939 XTi + 1334XNb+5470X N^70 • -(2) 
fetch, Ti* =Ti — C48/14) XN-C48/32) xST'ife ★ U TE(1)S* =fct>*TIS(2) j£<DM&*£ fcfcffiJS-f 

Cff^3] SM%T-, C : 0.02-0.10%, Si : 0.1 W±i5i6» ^-^^^7x9^ H«H*»Bft*{:i 

-1.0 %, Mn: 0.8-2.5 %, P : 0.001 -0.025 %, . . *ffl&b?&* ?SJt490MPaJ&(±i3 < fcI>"^j£{f$80%liLh 
S : 0.010 %&TF, Al : 0.003 -0.1 %, N : 0.008 % 20 ^cTE14^Mnfciffi?ig^{t^i6ffi& v i6^t^ 

C- (12/48) XTi* -(12/93) xNb^0.09 (1) 

-340 xC+76XSi-2XMn+939 XTi + 1334XNb+5470x N^70 • -(2) 
fcfcU Ti* =Ti-(48/14) xN-(48/32) xSffe # 5>&Sl¥fr 5>3ifcmfc 1 8$fett 2SJ-Xi:, ^gPFe*5ct 
So tPP^ft¥RW»3b^.ftS«taj«* : SL, TIH(l) 343 

Cft*^4] mm%X\ C : 0.02-0.10%, Si: 0.1 .fclTREG) SCBMfc&fcfefcWE-rsfcfcfcK:, 

-1.0 %, Mn: 0.8-2.5 %, P : 0.001 -0.025 %, SS20/i mJXT©i£J|Stetfffi»^0%JX±£i6, 'W- 

S : 0.010 %WT, Al : 0.003 -0.1 %, N : 0:008 % y *7x5^ hilB8fr&&SC ££1f&£-f S, % 

JXT, 25>fc, Cr : 0.005 -0.10%, Mo : 0.005 -0.10 S490MPa«±*3«tD*7 , i:j£^80%lJ(±Ta&oTjitt^« 
%, V : 0.005 ~0.10%33<fct>*B : 0.0001— 0.0100%fr-fr30 tltcffl^^&fcW&&§&#>-? tilfe. 

C -(12/48) XTi* -(12/93) xNb^0.09 (1) 

-340 xC+76XSi-2xMn+939 XTi + 1334XNb+5470x N^70 • -(2) 
fcfeb, Ti* =Ti- (48/14) xN- (48/32) xST'3fe |§Attg20p mJXT©^&«|g3fS80% 

[ff^S] K«%T% C : 0.02-0.10%, Si : 0.1 -3*Jii:*«i:©ISiffik:*tt*atlR*ai©ffl^©iBS© 
-1.0 %, Mn: 0.8-2.5 %, p : 0.001 -0.025 %, H©^^^2.0 /imttTx^f >^ntl^i: 

S : 0.010 %JWT, Al : 0.003 -0.1 %, N : 0.008 % t*%m.£tZ>. ^S490MPaJK±fe«fct;5^l£^80%JX 

wt, as»Fefej:t;^Br»fl9 3 Fffi«i^6a:s«Bia*w ±T*oTffitt^«nfeKaat#ftfl:}sia^B*o** 

U Tf3(l)S*3J:0 : TfE(2) S©M«*fcfef«:SUS-r ♦ So 

C- (12/48) XTi* -(12/93) xNb^0.09 (1) 

-340 xC+76XSi-2XMn+939 xTi + 1334XNb+5470X N^70 • -(2) 
fetch, Ti* =Ti-(48/14) XN-(48/32) xST'fe * t^B«IW^«W*»&=S:*«B**#U TfB(l) Sfe 
So «fctfTE(2) SOBB«*fcfelci8Je-rsi4:t>»c, £fi 

[H*«6] ««%T', C : 0.02-0.10%, Si : 0.1 Sg20/i mWT©^iK^ffii»^80%J-Xh I 5i6, -Wx 

-1.0 %, Mn: 0.8-2.5 %, P : 0.001 -0.025 %, tV -y ^7i7^ hfilSfrSfc 9, tSi:SiSi:o[) 

S : 0.010 %JWT> Al : 0.003 -0.1 %, N : 0.008 % ^K&lf&ttt&WVtt4®t&&(D!l&<D&SJ^im 
JXT, ££fC, Cr : 0.005 -0.10%, Mo : 0 .005 -0 . 10 2.0 /xmJXTx-y^y^ftT^SC t%GWLt*&^ 
%, V : 0.005 ~0.10%*5<fct/B : 0.0001-0.0100%^ ?SS490MPaJ-X±feJ:?>'^l£^80%«±T'feoTffitt^ 

C-(l2/48) XTi' -(12/93) xNb^0.09 (l) 



(3) <&ffl 2 0 0 1 - 3 5 5 0 4 3 

3 4 
-340 xC+76XSi-2XMn+939 XTi + 1334XNb+5470X N^70 • -(2) 



fcfcU Ti =Ti- (48/14) XN- (48/32) XST'S 
[ff*«7] nm%X\ Ti : 0.003 ~0.1 % 

43<ktfNb : 0.003 ~0.1 %©-5"$© lQ^ftfo^fflsr-g- 
w-f sff*« i frzmxmG sx-m^-ftifr 1 jkcib^ 

£ ftfc , 3$g490MPaJ«±3o J: TSKfclfmm tX± T*& ^ 

Ut$g(8]- Rfl%T\ C : 0.02-0. 10%, Si: 0.1 
—1.0 %, Mn: 0.8—2.5 %, P : 0.001 -0.025 %> 10 
S : 0.010 %M.T. Al : 0.003 -0.1 %, N : 0.008 % 

L, TE(l)SfeitTFE(2) S©BB«*i:t>fc»je-r * 

C -(12/48) XTi* -(12/93) XNb^O.09 
-340 xC+76xSi-2xlfa+939 XTi + 1334XNb+5470X N^70 



* aSJjtfc, 880 -970 ■COtt±£EMiiafi^JISBIJBE5i*fi : 
-?tc&, 600 -700 °CtDSg^t35~55 o C/#c0^^ 
%<D'&, 400 -600 "C©i&K«fc 5 ~40°C 

^SHKBto o * *ff 3 c t fc £ 9 , £ ii m £TF 

©»fitt«<S«*80%WJti5«>, ^xf^^7i7 

©fl4©l£ft©lll©l&JM#KiW4 (trattTx-^> 
©BliKfii, 



(l) 

(2) 



(48/14) XN- (48/32) XS7?& 



/c?cU Ti =Ti 
So 

M#*9] 2 5>lc, SWew^tt, SM%T% Ti :0. 
003 -0.1 %*5«fcU ; Nb : 0.003 -0.1 %©9"5© 1Q$ 
fctt 2 S**frr ^ft^« 8 fcSMBSfifc. 3&g490MPa 
JCLhfe J: tf ftCtf *80%fcU:T?i& o TSEttffflMifcKa! 

700 +100 x ln[Si] ^Tg 830+ 50X 1 n[Si] 



\;JKT©J?H**T?2«i**0.8 -1.252: LTfTfcftS 

20 (3) a*»fefj:dfc.LrfTfcnsw*?(8*fcttiii* 



(3) 



[Si]«, **HH£©SiS*s (S»%) ^ 

Bfc&Kl 1] *HE«t#. £5fc, «»%/?, Cr : 
0.005 -0.10%, Mo : 0.005 —0.10%, V : 0.005 —0. 
10%fe±tf B : 0. 0001-0. OlOOfcfre&SSfr&Stftl 

/c i a^fcti 2.aM±«^wrsw*«8 *»6st«« 1 30 

0 STM)^m*» l SfcfB««tifciS5Sfi^<t»»iE* 



C -(12/48) XTi* -(12/93) xNb^O.09 

-340 X C+76XS1- 2 xMn+939 XTi + 1334XNb+5470X N^70 



★ »fco*««©«iim 

[»««1 2] UM%X\ C : 0.02-0. 10%, Si : 0. 
1 —1.0 %, Mn : 0.8 —2.5 %, P : 0,001 —0.025 
%, S : 0.010 %J£TF, Al : 0.003 -1.0 %, N . 0.00 
8 %£TF, «WFefc«fctf^^«Pf«»*>5a*«iaa 
£*L, TE(l) S*5<fctfTlB(2) S©B8«*i:t)fc«l 
£-rsc<!:£#|£i:-rs, 3ftfi4901IPaW±i3«fctf^l£ff 

(i) 



=Ti-(48/l4) XN-(48/32) xSTfe 



fc/cU Ti* 

So 

Bffi£El 3] ft*%T% C : 0.02-0.10%, Si : 0. 
1 —1.0 %, Mn:0.8 —2.5 %, P : 0.001 —0.025 
%, S : 0.010 %WT, Al : 0.003 -1.0 %, N : 0.00 
8 %LXT, £&te, Cr : 0.005 -0.10%, Mo: 0.005 — & 



(2) 



-frO.10%, V : 0.005 — O.HWfcitfB : 0.0001— 0.0100 
%fr &fcS8fr&»fftfc 1 2fflJLXh, ggBFe 

fe±tPf*^«^iWW*^as«Bl«**U TfB(l) 

£ f S , ^g490MPal^±*3 < J;a r ^J£^80%W±-rfe o 



C -(12/48) XTi -(12/93) xNb^O. 09 (1) 

-340 XC+76XS1- 2 XMn+939 XTi + 1334xNb+5470x N^70 • -(2) 



/cfcb, Ti* =Ti-(48/l4) XN-(48/32) X S T'fe 

So 

[W*9l 4] UM%X\ C : 0.02—0.10%, Si : 0. 
1 —1.0 %, Mn : 0.8 —2.5 %, P : 0.001 —0.025 
%, S : 0.010 %JJTF> Al : 0.003 —1.0 %, N : 0.00 

C -(12/48) XTi* -(12/93) XNb^0.09 

-340 xC+76xSi- 2 XMn+939 XTi + 1334XNb+5470x N^70 
fcfcU Ti' =Ti-(48/14) XN-(48/32) xST'fe 50 So 



♦ **U TI2(i) S*5<fct;TfB(2) S©Bi«*i:t>fc» 
S-f S £ £ fete, ^ b b b^20 /x m«T©efltetfiBa* 
80%JiLh^i6, ^7-a7-^-f^7^7i7^h 
$ (i * 7 U rf+;l/7 x ^ h © 5 "5© l aa± 

^ h ^s c t *ftWL£tz, mmmtPa&itts&vfta: 



0) 

(2) 



(4) ftM2 0 0 1 -3 5 5 0 4 3 

5 6 
Itmmi 5] «»%T\ C : 0.02-0.10%, Si : 0. * SfcitTREG) 3.<DM%*tt>\cffi%.tZt tfefc. 

1 -1.0 %, Mn:0.8 -2.5 %, P : 0.001 -0.025 tSAtfl@20fi m£AT<Dm§kfttfmm&W%&Jz&tbs 9 

%, S : 0.010 %WT, Al : 0.003 -1.0 %, N :0.00 7-a7-^-f-i"y^7i7^h^c«i'7->-^ 

8 %J-)TF, Cr:0.005 -0.10%, Mo : 0.005 - Drf+ ;l/7i7^ KD mVAtfrhftZZ. t^m^-r 

0.10%, V : 0.005 ~0.10%*5,i;l/B : 0.0001-0.0100 5. 3^490MPalX±t3J:t;7 , v:/£^80%«±T'J&oT® 

fc.fctf^^^«)fr&*3aiBtf*WU TiB(l) * 

C -(12/48) XTi* -(12/93) xNb^0.09 (1) 

-340 xC+76xSi-2XMn+939 XTi + 1334XNb+5470XN^70- -(2) 

ftfcU Ti* =Ti — (48/14) xN-(48/32) xST'S 10* 80%J-)U:£#>, >7-a7-^f ^y^i^h 

[ff*«16] «»%T\ C : 0.02-0.10%, Si : 0. fee f jf£$«fc<DJ?ffik::fcttS»Kga© 

1 -1.0 %, Mn:0.8 -2.5 %, P : 0.001 -0.025 fiK©fSg<DH<Dl£&&#*fflB2.0 /imJ^Tx<>^>^ 

%, S : 0.010 %J£On Al : 0.003 -1.0 %, N : 0.00 . 2ttTl/>SC t*<mitt5. m&490Wa&LklS£Vft 

TfS(i) £fc«fcirFI3(2) S©B8«*4:tfc*l of Mfi. 
JS"TS i: tic, ;BJIfeig20 n mJKT 0«S1S*«P»*« 

C -(12/48) XTi' -(12/93) xNb^0.09 (1) 

-340 X C+76XS1- 2 XMn+939 XTi+1334XNb+5470X N^70 • -(2) 
fcfcL, Ti* =Ti- (48/14) xN-(48/32) xST'S 20*3*5«fctfTfE(2) 5£©IS^££ fctPJE-fSi: £*>fc, 
So »SttS20|imJMT©ttfiS*<iEBI*80%JlJU:i5Ji> N 9 

BB#«17] S»%f\ C : 0.02-0.10%, Si : 0. 7-a7-^-f-f-f •^7i7^h$fc«i'7i/-^ 
1 -1.0 %, Mn:0.8 -2.5 %, P :0.001 -0.025 'JiWi^-l' h<D?%<D 1 aCLh^&ft*), feet 

%, S : 0.010 %K"F, Al : 0.003 -1.0 %, N :0.00 Jlfc«fifc0!?ffifcfettsaiK*ffi©ffl*©J6i&©H0 
8 %fi(T, Cr: 0.005 -0.10%, Mo : 0.005 - £&tft;?tffl2.0 /imJ^Tx^y^SftT^Si: 

0.10%, V : 0.005 ~0.10%*5.fct/B : 0.0001-0.0100 #m^-rS, ?tS490MPaJ^±t3<fcI>"7 , 5:/A^^80%W±T' 

fe«tt;^Rr>gW^^?.i5:5i!ffl^**L, TfS(l) ★ 

C-02/48) XTi' -(12/93) XNb^0.09 (l) 

-340 X C +76xSi- 2 XMn+939 xTi + 1334XNb+5470X N^70 • -(2) 

fc/£U Ti* =Ti-(48/l4) XN-(48/32) xSt'fe *8 %JWT, 8tei5FefeJ:tPpnfiK«pPfliW*^aS8lfflia 

So #WL, TfE(l) iSfeilfTEG) S©BBff*fct>k:jS9 

OSWiSU 8] 2 Sic, g«%T% Ti : 0.003 -0.1 J£f Sgimc, 880 -970 X©ft±ffi5SaK?|ftlBIEE® 

%*5J:tfNb : 0.003-0.1 %©? %<0 1 HSfctt 2ffl^r *ff ofe^ 600 -700 iC©iaK«fc:35~55iC/#©?& 

*rr*m** 1 2 ft^wsw 1 7 *T*<?Hvnxfr 1 a aMurwwju 400 ~6oo °c©sfi^c5~ 

fcflBtg* n/c, iitK490MPaJ.;U:*5 <fc tf^tl£tf*80%JeU: 40X:/#©ft#jIgT*ft3J LT#IfcS C «fc 9 , Jftfl 



CW^19) S»%T% C : 0.02-0.10%, Si : 0. Wi7^ F-©?-$© l at;(±fr&&Se: tZftWit 
1 -1.0 %, Mn:0.8 -2.5 %, P : 0.001 -0.025 40 TS, ^jg490MPaJK±*5<tO r ^^80%tU:t r fe-?T 
%, S : 0.010 %«T, Al : 0.003 -1.0 %, N : O.OChV ®tt«««nfciaf3fijO!«©«jft^rj*o 

C-(l2/48) XTi* -(12/93) xNb^0.09 (1) 

-340 XC+76XS1- 2 XMn+939 XTi+1334xNb+5470X N^70 • -(2) 
/c/cU Ti* =Ti-(48/l4) xN-(48/32) X S [ff*«2l] S«%T\ C : 0.02-0.10%, Si : 0. 

So 1 —1.0 %, Mn:0.8 —2.5 %, P :'0.001 —0.025 

[»*J12 0] ?e.lc, fufESIJtii, K»%T\ Ti : %, S : 0.010 %WT, Al : 0.003 -1.0 %, N : 0.00 

0.003 -0.1 %*3iO ; Nb : 0.003 -0.1 %V>?%<Dim 8 «a5Fefe«fctPpRfiK»^|fi«Bb^ft*ittii« 

$/-ctt2a^##i-sii^«i 9icie«^n/c, mm® *#u Tea) a&teitfTEG) somas**: ttsi 

0MPaW±fc«tt;^l£tf$80%lJ(±T^oT@tt^«nfc S-TS^lc, 880 -970 °C©tt±ffEiagT'^ffig 
ft^JtSi«©Sji73So 50 Zfi?tz'&, 600 -700 °CCQSfi#lC35~55''C/£!>©?$ 



(5) ftffi 2 0 0 1 - 3 5 5 0 4 3 

7 8 

sjag-efcaaiu 400 ~6oo °c<o?as«»c5~ * ixT<D&&mtfwmmo%u±&v>. v?-^-^ 
&, a«siSHH^i&o*a^T?t(jwkjpT?oiipjR*, ^hG^oiafi^frsksi: 

S^30°CWT^HH^f ~1.25t U 490MPa«±feJ;a : 7v:i£(^80%W±T'fe-pTii1±^Mn 

fcHSKSiBftoti&^cttAOs JttAtMl20jtm* 

C -(12/48) xTi* -(12/93) xNb^0.09 (l) 

-340 xC+76XSi-2XMn+939 XTi + 1334XNb+5470X N^70 • -(2) 

700 +100 x ln[Si] ^T^ 830+ 50X 1 n[Si] (3) 

fetch. Ti' =Ti- (48/14) xN- (48/32) xST'fe 10* %, S : 0.010 %&T, Al : 0.003 ~0.1 %, N : 0.00 
So 8 %#T> SgPFe*«ttf^Rfig«ppMt/*^ftS^fflfiE 

HS*«2 2 1 WOIM-tt, j»%?\ Cr: 4SU TI3(1) 3.3s£VTm(2) S©B8«*fct>te» 

0.005 -0.10%, Mo : 0.005 -0.10%, V : 0.005 ~0. fctZt fcfelc, *SJM4S20ft mJKT©l|SMii[««®ils|s 
10%fcJ:tfB :0.0001M).0100%^6ft*S*^atftl 80%fiUii5«>* ^-a7 — W-f-f -y ^7i7^f h 

BXmm2 3l »*%•?, C : 0.02-0.10%, Si : 0. ttftoSMfi. 
1 —1.0 %, Mn:0.8 —2.5 %, P : 0.001 —0.025 * 

C -(12/48) XTi* -(12/93) xNb^0.09 (1) 

-340 xC+76XSi-2xMn+939 xTi + 1334XNb+5470X N^70 • -(2) 
fetch, Ti' =Ti — (48/14) xN-(48/32) xSf» ★ fc*rPr : '^m*^fr5ftSai^*#U TfB(l) 
So S««fcCTFE(2) SOWfcfckfcfcSSJltSfcfcfcfc:* 

[SSS2 4] H%t*, C : 0.02-0.10%, Si :0. »fittg20^mWT©*SJitt>W®«3|«0%W±i5i&, ^ 
1 —1.0 %, Mn:0.8 —2.5 %, P : 0.001 -0.025 7-i7-^-r-{'^7i7^ F$ft«i'7->-^ 

%, S : 0.010 %JWT, Al : 0.003 -0.1 %, N : 0.00 'JJt^?!^ KD^'SOllttlHftSCfcStt 
8 %JMT, Cr: 0.005 -0.10%, Ho : 0.005 - ■ WLtTZ. 3ftS490MPaW±*«l:tf^l2:tf*80%JW±-pfe 

0.10%, V : 0.005 ~0.10%*5£tfB : 0.0001-0. 0100 oTffitt^nfci85^^ffc»llBfi«i6oSaifio 
%^6aS»*>&3!{fnfe ia*fctt2«K±, SSSFe* 

C-(12/48) XTi' -(12/93) xNb^O.09 (1) 

-340 xC+76XSi-2XMn+939 x Ti + 1 334 XNb+ 5470 X N^70 • -(2) 
fetch, Ti* =Ti — (48/14) xN-(48/32) xSt-fe #80%J.X±£i6, ^7-a7^-f-f ? 71' h 
So %tcte?yis-#Vdi-)l7jL ; 7'{h<Dv*><Dim&Lk 
[8**S2 53 C : 0.02-0.10%, Si : 0. frBft^ i&o*jifcW«fc©#ffifcfc*t3W«taffi© 

1 -1.0 %, Mn:0.8 -2.5 %, P : 0.001 -0.025 ®4<D%&<Dm<D&£kftnt)m2.0 (tmKTi'vf >7* 

%, S : 0.010 %WT, Al : 0.003 -0.1 %, N : 0.00 SftTt^Sd £*W®Lt1rZ,, ^MAWWaVLtft&V'R 

8 %jwt, saPFefej:iPFBnB«p5tifi?4!3b^as«iiia' is^^8o%a±r^ r> Tm&tf&titcm&m-s&itmM 
*wu tie(i) sfe±t;"RE(2) £©uw&*fcfcfc:» m^^tmm, 

JEfS££<Mc, ^ H B H !KS20/im«T©^S^Sa^ 

C-(12/48) XTi' -(12/93) XNb^0.09 (1) 

-340 xC+76xSi-2XHn+939 XTi + 1 334 xNb+ 5470 X N^70 • •• (2) 
fetch, Ti* =Ti — (48/14) xN-(48/32) xS7$ S*3iD*TfE(2) 3,<0m&Zt felc^Jg-TS 1 1 fcfc, 

So «HttS20MmWT©JSffil4^iBII*80%fiU:ifi«>, ^ 

[fftj<«26] ff»%T\ C : 0.02-0.10%, Si : 0. 5-a7- 'W-tV 777i7^ F$fctt^7^>-^ 
1 -1.0 %, Mn:0.8 -2.5 %, P : 0.001 -0.025 U^Wi^ r-<D?-5<D i «6U:fr6fc»>, 

%, S : 0.010 %WT, Al : 0.003 -0.1 %, N :0.00 Mtmfc£<D9lffitc%ft&&l^ft<Dm4(D&g0>M<D 
8 %JXT, Cr: 0.005 -0.10%, Ho -0.005 - ISftttJNffl&.O /t mJKTx-y^i/y^nT^SC: t£ 

0.10%, V : 0.005 ~0.10%*5<fctfB : 0.0001-0.0100 <&W.£t%, ^S490HPa«±*5.i:t/7 , v:i£tf^80%J^±T' 

%*»5&s»ft^atfnfeia*fett2aw±, gasFe *orffi^«nfesrafiS-&&<t»iHBB«>o*fi«. 

fe*tf*5fiBW4^tofr5fc*«ffljfc*«u -FECI) 50 



(6) mm 2 0 0 1 

9 10 

C-02/48) XT1* -(12/93) xNb^0.09 (l) 

-340 xC+76xSi-2xHn+939 xTi + 1 334 xNb+ 5470 x N^70 • -(2) 



3 5 5 0 4 3 



retch, Ti =Ti-(48/14) XN-C48/32) XST$ 

[ff5tc«2 7] ??>t, St«%T\ Ti : 0.003 -0.1 
%*5«fct>*Nb : 0.003-0.1 %<D5^<D 1 a$fctt 2S£ 
^TrSW#«2 3 *^W*« 2 6 $T*©^-fttfr 1 « 
lcfB«£ tilt. ^4%miXt1S&TfK&ifmo%&J: 

x&^xm&tf&titzm&m'et&itmmm&tb-izm 

1 —1.0 %, Hn : 0.8 —2.5 
96, S : 0.010 %&LT. Al : 



C : 0.02-0. 10%, Si : 0. 
%, P : 0.001 -0.025 
0.003 -0.1 %, N : 0.00 



8 %j«t, g^Fe^«fctPFRia«^«i»3b>64*«a« 

C- (12/48) XTi* -(12/93) XNb^0.09 • • • • • 

-340 xC+76xSi-2XMn+939 XTi + 1334xNb+5470x N^70 



* s-rsamc* sso -970 °c<D{t±s.wmxmEm 

*ftiTc&, 600 -700 °C<DSfi^tC35~55 0 C/#O^ 
SlS8fiT??pSJU ^4)^, 400 -600 iCOiyffi«k:5~ 
40 o C/#©ft^fit ; ^LT#IR9, Wfe*ff-3T*» 
5, }SIBS»«>o**fT5ci:fc:«fcD, ^SS20/tm 

-=r<< y ^7i7^h Sfctt^y-tfl) 3tWi7 

W-SJPISaffiOffl^OteSOIfflOlie^ttlStjb^lBE.O p m 

»r sc^itf^-fs, ^S490HPaix±*3<fct;^i£ 

(i) 

(2) 



fe/EU Ti' =Ti-(48/14) XN-(48/32) XST'$ 

-So 

[IH&312 9] * 6 1, tOTBWVtt. Ti : 20 

0.003 ~0.r%*5,fctfNb : 0.003 —0.1 %<D5^<Dim 

OBPaW-hfc £ 3*80%£U:T*£> o TS£14tf fiftfc 



(3) ^*SSfc-r«t 5 lc LTff fctl^ft *S 2 8 SfettM 



700 +100 x lnBi] ^T^ 830+50X 1 n[Si] 



(3) 



Tit, ffM<kipft?*e>mm$mm®m. co 
[si] a, mttm&tosi^mm mm%) ^ 



imxm i] mmmftt>\ zzic, mm%x\ c r : 

0.005 -0.10%, Mo : 0.005 —0.10%, V : 0.005 —0. 30 
10%*3<fct>*B : 0.0001~0.0100%*^ft*if^6jUfn 

it i us it a 2 aw±*-&frr 28*5 it 

[00 0 1] 

mmtitc ? * <t tfsa? 

Btfi490MPa£U:, ft£tf^80%JW±T&oT®1£tf«n 40 

^tizvmmismticmtZo 

[00 0 2] 



[0 0 0 3] T&to-S, BS3Mfc7G*fcL"tHRWfcSi 
fcffl'^Stf, Si*^»fc^AD-r^J:7r-rz^^hi:P? 

>*<Dtam.<txm\ci5\,>xmmtfmf£ztim\ z<d 
[0004] $&(c, K»ifl«[(c, iW6aic?$H)EEai* 

«y ^ y >mwtmt re®, efttt^x ^ ^ y ^* 
fc+rx^y -y 3 y r- Affl®K©<t 5 tc^ctf d An 

fc, mtf &&mmicisrF l t l * 3 . 

[0 0 0 5] ffim&fkTtiStJ: UTttHRWfc, 
{M^T^T-fe^Tim^ffli/^^, c©^fef 

^y^ttttssnat^t^isijift'**. s&t, ti. 



(7) 

11 

Nb&ftDft & e&immsgitb ? t ©R©&f mom*. 

[0 0 0 6] tcf, Kfcim j i>#>-D%W$&<?)£<tZ 

tf, 4ff ! Flf?2553413 4§fc«, RfflMm&WU (im£th 
©•fe*y*>f h©ffi«sts*o.l %«-TfclB£f*<:i:K: 

[0 0 0.7] ft F#P 4 -346645#^t(i, Cu£ 10 

0.5 -2.0 % (2M8SWteteV^TttWlcci:t)»j«<ft^^ 

m*> r%j a rRM%j fci^-rs) mat &c. tic*. 

[0 0 0 8] WBI i P5-263145#4«Btl4. Cugs 

Ig©«fc5fcHB^©JftHlSrg (fc£;ifcf750 °CT? 1 

ftCu©*rffl*ffljiLT\ ^{Kffla#ftfco*»R©« 

f^ffc£B3tfcaVjlJi?*nT^S, 20 

[0 0 0 9] f#W^2820819 #{C{±, Si^Mn^l© 

3${b7tift£ t fc fc V £ L ftf#?fc7Cig£8&*llf 

[0 0 10] gfc, #H¥5-311244#4«Bk:tt; 
t^f Mc*3^TMs^OTt^LT, *£©-»$;£. 

^ffcjS«lB»«>o#ai«i*«3fi"rsc:i:jb^B6«nrt^ 30 

[OOlllSft, IfffFff 2792434 ^Cii, MSilS& v #> 
o£R«©»jS:fc«/3gBJt£IE£U £&£*«*© 

[0 0 12] «fUB¥6 - 293910#^«te«t, ±f* 

*nTVS„ 40 
[0 0 13] gcfc, #$§¥7 - 48648 #£«fctt, "Vf 

ffl*&-t?^ y*-( h tz&mmxo. 1 %£rF§t?^f - 

780N/Dim 2 J^±<D?l®®fi^W 
U Side, ^WLtL fftb-SSSSStt/^yx* 

[0 0 14] #ffi¥7 -11382 4§&«fctt % Ti/ 

5— 7 x h lUSSfr 545, 686N/mm 2 &±<OM 50 



#^2001-355043 
12 

&mx% •«nfcffi/77>^tt*#-rs»3fifiji!8s 
*«fc*©His#ffifc#^snTv*. 

[0 0 1 5] £6lc, #Bg¥6-172924€&?8fc&, §| 
S^jg500N/min 2 8JW±©H§Sfi-C& o Tt.ffi;77»* 

[0 0 16] 

[£lWtfjSP&L.fc?£T£Rji] LfrU ctiBcDt* 

^2553413 <t vy mw&nrcmmts c *mtmt 
fianrefiQiB t & § #> t> * jastttwf a ftfltoH-ftiii 

[0 0 17] #F,S¥4 -346645^^fCfc D mMZtltc 
fc> fco£ft58«©fc*fc?gi&i&otM©l8T*Ni7*l' 

[0 0 1 8] #^¥5-263145^f8fc,i;5llfg£tlfc 
Wte*ffl{fcttJiLfc\ #fF^2820819 #IC«fc»)teg*n 

[0 0 19] WW¥5 -311244#^«»cj:5ffi3B*nfe 

2792434 ^t<fc 5 S*?nfc^T?«, £&<fcig|B36» 
ftttS Att Ci: ^jg L T 7 -y U S c £ fc jg@ L 

*«©iraiit'\©#*3b^-M*"e*So 

[0 0 2 0] #F^¥6 -293910#^*fc J: OS*? tlfc 

u^inxk:**j-s«in©fijsica5si>cfcjf>, ^-ffi 

[00 2 1] #P^¥7 - 48648 5ffi3S*nfe 

awr*tt, zommmic&mft-ztix^zxvic, 
o.i ~o.i5%@fit^jifc^fin-r5^s^»j, M^ffi 

««©fci6fcCu, p £ s»cttNi*£«fcsaiirr s&gfe 

[0 0 2 2] #ra¥7 -11382 ^*fc«t 
SSWT?tt, J t©*ffl^fcfciB«SftTV3 < fc-5k:, Ti^ 

o.i -o.25%asi:*«taain-rsjB®^*t), ^^js 

tr. 



13 

[00 2 3] ra&§¥6 -172924*&«fc«fc9Ji 

fc, H3S»ftPfc TiSffP U^M«550 ~250 °C (±fc«40 

froTVSflV, ^©SiiT'fi, C©«fc3ftfgt,>#I&S 
Sfctzkfttf ft 0 #flMSfi#3 -Ol/ftT-f, 

</\> 



[0024] <:©£•?£, '&M<D&wmt, n&imts io 

[0 0 2 5] ccic, «8WCB958, ftj£tf£*5<fctf 

-3**fi*fi3XhTSSur«Ji-rse:kT*fes. «fc 
D ft. 3MM90Mta£LL «l£»WW)%W±Tf* 
o TKI^ff ftfeft3UHME& «t tf«l&g£&{kMIffi 

[00 2 6] 

tc*mts§ffiw&t (i) ~ (4) 

[00 2 7] ( 1 ) fi»ft/0£H ,1 ttt«tt*»*fc»te 

d> #7«*n^ft©^«*te5B§«^ttTiwwu 

-r^-c ticct t3. ttsn^ai^ffl^, 20/*mt;n : © 
iiSft*S[« t 8o%tt±*iiF4&* J: 9 fc-r * c ttfmnxtb 30 

So 

[00 28] (2) ±KO»R«flWi:bT»-3t*fi 



(8) 1$H 2001-355043 

14 

;Wi, il7E»Baa[T?fe*ia««pTjl7t»Mi:ft*o Si» 
i&lfflhr£<:£te<fcD, $Kkx^-;l/*&iIIE{kLTSi© 

•So 

[0029] (3 ) nfcimt>mnrc^ 

ffi©ffl4©il£fi©l8l©ilSR*ftlfttf, 4B2.0 /tmiJCfT'X 
[0 0 3 0] (4) m&%LR*&mt5tclblcl^ fu® 

{k^^fk-r^ tnnemmxtim^itimi l < ft 

©jliEft^ffl^i: LT, SlfflWfc*F©«jS*30iCJMT* ffi 
20 fl«t«0.8 ~1.25fr«<lfc^*ja7SfeS„ 

[0 0 3 1] *5S«i#&H\ cn&©frjSftAA (1) 

~ (4) km-i^x-z t>Kmizntorcm%:, i&cm^ 

©SI, Ti^Nb#©^i!jn^^>X, *6lctt«>o**ff* 
3 C £ «t K) , 5ifi490MPaW±T^£tf3*80%J-X 



£&{t©a®*«jfflT?* 



±*Oigtt©«ftfcKf&K*Sfe*tra»fi^{ki8M 
^fc^tW^, HlS©SBiXSTfe^SLTffi3X 

[0 0 3 2] *SSWttx C : 0.02—0.10%, Si : 0.1 ~ 
1.0 %, Mn:0.8 —2.5 %> P : 0.001 —0.025 %, • 
S : 0.010 %&TF, Al : 0.003 -0.1 %, N : 0.008 % 
OT> <ftglci£ UTTi : 0.003 -0.1 %*5<fcl/Nb : 0.00 
3-0.1 %©5-5©ia$fc(i2ffl, JSSPFefeitf^Rj 
jBW^«»A^ftSj|!fflja*WU TfH(l) S*±tTF 
EG) S©IW«*i:fek:«JE-rscfc*1#ai:-rs, 8 
g490MPaJLXkfe«fc Cf^attf*80%«± o T®tttf« 



S£fk onlft) © 



ftfcBB&fi^{fci8l«ffifti& o * mfox& 3 o 
^P-trX^iOiStf, £©:/a-tzX©? *>X\ MIS©* [0 0 3 3] 

C -(12/48) xTi' -(12/93) xNb^O.09 (1) 

-340 xC+76xSi-2 xMn+939 XTi+1334XNb+5470x N^70 • • (2) 
feJEU (1) Sfcfcl^T. Ti* =Ti — (48/14) xN-(4 40 [0 0 3 6] ±E©*8WK:^SK?fiJS^fk 



8/32) xST'fe^o 

[0 0 3 4] C©*«Wt*^SK5ftfi-&*<k»ltt§6» 
i&o£l|«Ttt, Cr: 0.005 -0.10%, Mo : 0. 

005 -0.10%, V : 0.005 ~0.10%*5<tO r B : 0.0001- 

o.oioo%*^4s»*^a!tftife i mstcit zmixt* 

[0 0 3 5] Ctt5©*5g0J3k:*>frS«$£fi-££ 
fkiglHS£l6i6^tgI&fi, f6Bttg20Mm#T©ttlitt 
^a^^80%W±d&46, ^TO^i^ 



50 



[0 0 3 7] 8y©S£fr&tt, C . 0.02-0. 

10%, Si :0.1 -1.0 %> Hn: 0.8—2.5 %, P : 0.001 

-0.025 %, S : 0.010 %J^T, Al : 0.003 —0.1 
%, N : 0.008 %«T* '^^c/SUTTi : 0.003 -0.1 
%43<tD*Nb : 0.003 -0.1 %©9^© 1 ffigfcti 2®, 

E(l) Sfcitf±ie(2) S©M«*fc 



15 

880 ~97o v<Di±±E.imm-emfflE.mttfir>tc 

600 -700 °C©SjS^tc35~55°C/#(D^3ig-p 
fSSlU 400 -^600 "COiae«fc5~40 , C/» 

£g&> -3 1 *ff 3 C i 0 , I&I1&&20 p m&L~f(Dm 



(9) WBI2 0 0 1 -3 5 5 0 4 3 

16 

[0 0 3 8] C(0*5SWt^aS3fiS-&*ft»lBffiB 

*jS<^»icaT©#Hji*-ea!jiittt*o.8 ~i.25t tr 

TIE (3) S*Wfc"r±5fcLTtf«5n*Ci^ SSL 



IS^-TS, 3lfi490MPaUJtfeJ:tf^l£*f *80%fiU:-e* * 10 [0039] 

700 +100 x ln[Si] ^T^ 830+ 50X l n [Si] • • (3) 



nmmmm^m cc)*wu f^csna, s#si«<ds 
(%) *js-r. 

[o.o4o] cn&©*»wk:^sa;3aa-&*ft3SM 

!W&?SiHE®H&^7tt, WW, S5fc, Cr : 
0.005 — 0.10%, Mo : 0.005 —0.10%, V : 0.005 —0. 
10%fe<fct>*B : 0.0001~0.0100%*»&ft*»Jb^jitfn 
fcitl*fett2llUU:*MfLTt.j:^. 
[0 0 4 1] miM&frbtt* *S6Wtt, C : 0.02-0. 20 
10%, Si: 0.1 —1.0 %, Mn : 0.8—2.5 %, P : 0.00158 



» —0.025 %, S : 0.010 %WF% Al : 0.003 -1.0 
%, N : 0.008 %JMT, ^SlcjSDT, Cr : 0.005 -0. 
10%, Mo: 0.005 -0.10%, V : 0.005 ~0.10%*5<fet>* 
B : 0.0001M).0100%*»6ft*«*»6aB*tlfc lffiSfc 
tt 2 fflJLXh, gUSBFefc 6 ft 3 SlifS 

fifc**U Tffi(l) 3*5£OTIE(2) £<Dm&Ztt>\c 
ME.?&CtZftVlt*Z, ?Sg490MPaJX±*5<tt>*^l£ 
^80%i^±T'fe o T&tttfttnfcffi8ffia&?£«. 

. [0 0 4 2] 



C — (12/48) xTi* -(12/93) xNb^0.09 (1) 

-340 xC+76XSi-2 XMn+939 XTi +1334XNb+5470X N^70 • -(2) 



=Ti- (48/14) XN- (48/32) XSTf* 



1t1£U Ti* 

[0 0 4 3] #5§3J3fi, C : 0.02-0.10%, Si : 
0.1 —1.0 %, Mn:0.8 —2.5 %, P : 0.001 —0.025 
%, S : 0.010 %&Cf, Al : 0.003 -1.0 %, N : 0.00 
8 %£CF, <fcgfc:j5eT\ Cr: 0.005 -0.10%, Mo : 0. 
005 -0.10%, V : 0.005 ~0. 10%*5<fct>*B : 0.0001- 30 



C -(12/48) XTi* -(12/93) xNb^0.09 

-340 xC+76xSi- 2 XMn+939 XTi+1334XNb+5470X NS70 



CCD SfeitTFEG) SOBBff^fcfefcSIJe-rsfci: 
fe fc, ISH'&@20 p mJMTOttStt* t iB»*80%JiJU:i5 

S/-# U dT+;l/7 x ^ h © •? ^© 1 ttK±fr 5 ft 5 c 
tZftmttZ, 3fifi490IPatt±fe«fctfftl£tf*80%fi( 

[0 0 4 4] 

(1) 



fcfcU Ti* =Ti — (48/14) XN-(48/32) XST* 

[0 0 4 5] #S§BJ3ti, C : 0.02-0.10%, Si : 
0.1 —1.0 %, Mn :0.8 —2.5 %, P : 0.001 —0.025 
%, S : 0.010 %JWT, Al : 0.003 -1.0 %, N : 0.00 
8 %JKT, Sa5FefcJ:tfTRnaWT^*^ftSWl« 
£#L, TfB(i) ifcteitfTEG) j£0BWR*fcfcfc:» 40 
J£f 3 fc t fcfc, f$j|tt&20p mJKT©*S*tt;fl*ffi«** 

C -(12/48) XTi' -(12/93) XNb^0.09 



(2) 



-340 XC+76XS1- 2 XMn+939 XTi + 1334XNb+5470x N^70 



S tt ^ 7 5/-jK U dr-Jvl/7 i7^hi?)?^l «JK± 
SnTVScfcfcWftfc-r*. Stfi4901IPatU:33«fctfft 
[0 0 4 6] 

(1) 

(2) 



fcfcU Ti =Ti — (48/14) xN-(48/32) xST'fe 

[0 0 4 7] #SKI§tt. C : 0.02—0.10%, Si : 
0.1 —1.0 %, Mn:0.8 —2.5 %, P : 0.001 —0.025 
%, S : 0.010 %J^T, Al : 0.003 -1.0 %, N : 0.00 
8 %£TF, ££>lc, Cr: 0.005 -0.10%, Mo : 0.005 — 
0.10%, V : 0.005 ~0.10%fe«fct;B : 0.0001-0.0100 



50 



33 £ O^F RfieftTlfE^fr 6 ft 5 llffi/S** U TfH(l) 
S*5«kO*TIE(2) jZVMmtttWcffiZtZtt&ic, 

ydT+;l/7x7^ Y<Do*><D 1 fflJJLtfr&ft 9, feot 
Jl £ WK £ ©Affile ^ttSMKSSOffl^ OISB©IBI«D 



(10) 



17 



ttH 2 0 0 1 
18 



3 5 5 0 4 3 



. 0 ft m J-XTx v?>72tiT^%ci:Z 
®S490MPaW±fc<fe^lA^80%W±T'* [0 0 4 8] 

C-(l2/48) xTi' -(12/93) xNb^0.09 

-340 xC+76xSi-2 xHn+939 XTi + 1334XNb+5470XN^70 



(1) 
(2) 



10 



fetch. Ti =Ti-(48/14) XN-(48/32) X S T'fe 
[0 0 4 9] Ctlt>(D*5£WicfrfrZ, 3Stg490MPaW± 

0.003 —0.1 %*5<fcO*Nb : 0.003 —0.1 %<Do^>(D\m 

[0 0 5 0] 3:fc, C : 0.02-0.10%, Si : 

0.1 —1.0 %, Mn: 0.8 —2.5 %, P : 0.001 —0.025 
%, S : 0.010 %&LT. Al : 0.003 -1.0 %, N :0.00 
8 %«T, ^gtelSUTTi : 0.003 -0.1 %*3^D*Nb : 
0.003 -0.1 %<Do%<D\m%tciZ2m, gsSBFefcitf* 

C -(12/48) XTi* -02/93) xNb^O.09 ..... 

-340 xC+76xSi-2 XMn+939 xTi + 1334xNb+5470x N^70 



tfTE(2) S©Mff«fct.t»Jg-rsWtt x 880 -97 
0 X<Dtfc±Ej£SffiT«EE£fTo7m 600 -700 

"c^^^tess-ss^/l^ft^ijg^ijiu f-o 

400 -600 "C^Sg^fc 5 ~40 o C/^>tD^iggT- 
J$«l L T#I&3 d t te <fc 5 , fe&ffimo ii m«T©iBJi 

«D 1 Mtt±fr C tttmmttZ, 3££490MPaJ-X± 

[0 0 5 1] 

• (1) 

(2) 

*oiJllfk^rtT©S^SI^SI«aS^TI3(3) 3£$5 
JMT©«S*ttftTO*80%eU:dM>, ^7^17-^ 

490MPaJ.;U:*5 <fc VftfclfmW%&Jc T'&i Tmfetf&tl 



[0 0 5 3] 



fetch, Ti =Ti-(48/14) xN-(48/32) xST* 

[0 0 5 2] $fc, *SSW(4, C : 0.02-0 :i0%. Si : 
0.1 —1.0 %, Mn: 0.8 —2.5 %, P : 0.001 —0.025 
%, S : 0.010 %J^~F, Al : 0.003 —1.0 %, N : 0.00 

Tied) s*5<tt;TfB(2) 
js-r^mc 880 -970 °c<Qtt±EMffiMT*mr$zm 

*fi?fc&, 600 -700 °C©SfiJSlC35~55' > C/?J>©}£ 

awe^aiL, 400 ~6oo wummics- 

C -(12/48) XTi' -(12/93) XNb^0.09 

-340 xC +76xSi- 2 XMn+939 xTi + 1334XNb+5470x N^70 
700 +100 X ln[Si] ^T^ 830+50X In [Si] • 

fetch, Ti* =Ti-(48/14) XN-(48/32) xSt* 

5 0 

[0054] cheo^t^*, iU^fiS!iE*fc 

£P>te, Cr : 0.005 —0.10%, Mo : 0.005 —0.10%, 
V : 0.005 ~0.10%*5<fcD*B : 0.0001— 0.0100%frP>& 

40 

[0 0 5 5] Wlvm&frZl*. C : 0.02-0. 

10%, Si - 0.1 —1.0 %, Mn: 0.8—2.5 %, p : 0.001 -fr 



(1) 

(2) 
(3) 



rir -0.025 %, S : 0.010 %JWT, Al : 0.003 -0.1 
%, N : 0.008 %JKT, f^&ZXtt^WtPfmsfr 

zzzmm&ttmu TfB(os*5*ifTiE(2) 3©w 
i: fc tesjs-r § t feic, i§Att@2o ii muy<Dm 

5©l«K±fr&ft*Cfc*W«fc*-*, 3SS490MPa« 

±feit>*7"5:i£^8o%«±T'feoTjii4^«nfc«?tJS 

[0 0 5 6] 



C —(12/48) XTi* -(12/93) XNb^0.09 (1) 

-340 xC+76xSi- 2 XMn+939 XTi + 1334 xNb+ 5470 X N^70 • -(2) 



fetch, Ti =Ti — (48/14) xN-(48/32) x S 7?& 

So 

[0 0 5 7] £/c, *^BJ«, C : 0.02-0.10%, Si : 
0.1 —1.0 %, Hn:0.8 —2.5 %, P : 0.001 —0.025 
%, S : 0.010 %JtTF, Al : 0.003 -0.1 %, N : 0.00 
8 %«T, ?&te, Cr: 0.005 -0.10%, Ho: 0.005 - 



50 



0.10%, V : 0.005 — 0.10%fc<fc(/B : 0.0001— 0.0100 

S*3±l>*TfS(2) 3©W^££fete?i$£-r;g>i:£fete, 
7-a7-^-f-f7^7i7<h$?ca^7v'-t; 



(11) 
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19 20 

36§M90IIPaJ!^**tfftl£tf^%j&hT?& [0 0 5 8] 

C — (12/48) XTi' -(12/93) XNb^0.09 (1) 

-340 X C+76xSi- 2 xMn+939 XTi + 1334XNb+5470xN^70 • -(2) 



$fett^75/-#U=f-f;I/7x5-< h©55© 1»K± 

ffl4©ea©W©i»fittJW«2.0 ft mJ-XTi v f-y^ 
snTVSCfcftfWU:'***, 5tg490HPalX±feit>^ 

[0 06 0] 



fc/cU Ti =Ti- (48/14) xN-(48/32) x S T'fe 

So 

[0 0 5 9] *«Wtt, C : 0.02-0.10%, Si: 
0.1 —1.0 %, Mn : 0.8 -2.5 %, P : 0.001 —0.025 
%, S : 0.010 Al : 0.003 -0.1 96, N : 0.00 10 

8 %«t, mufes&zFFimt&fmvBfrz&zmmis. 

TI3(l) Sfe"<fctfTS(2) £,<Dm&Zt$>lcffi 

C -(12/48) XTi* -(12/93) XNb^0.09 

-340 x C+76xSi- 2 xMn+939 xTi + 1334XNb+5470x N^70 
tztcL, Ti* =Ti- (48/14) xN- (48/32) x S X*3b 

So 

[0 0 6 1] $fc, *56Wtts C : 0.02-0.10%, Si : 
0.1-1.0 %, Mn:0.8 -2.5 %, P : 0.001 —0.025 
%, S : 0.010 %J£CF, Al : 0.003 -0.1 %, N :0.00 20 
8 %J£TF, £51c, Cr : 0.005 -0.10%, Mo : 0.005 - 
0.10%, V : 0.005 ~O.109M3«fctfB : 0.0001— 0.0100 

feJ:tf^»mMWfr5a5ailBtf*WU TIB(l) 

C -02/48) XTi* -(12/93) xNb^0.09 ...... 

-340 X C+76XSi- 2 XMn+939 xTi+1334xNb+5470x N^70 • 



(1) 
(2) 

★ Bikftmo n m«T©^ B a B &^B«^80% JK± 5*6, ? 

'JJt;l/7x7-fh©^©ll«±!i)^49, feot 
Jl £ MK ©Ifffifcfc it s fi«a® ©IS $ ©|&S©IHI© 
JSS!ttJW?«2.0 /i mJWTx -y 

[0 06 2] 



0) 
(2) 



(48/14) XN- (48/32) xSt* 



fetch, Ti =Ti 

So 

[0 0 6 3] Ctl5©*^fck)^S, 3£fi490M 30 

PalXh*3it>*7A:j£^80%tU:T'fe T jitttfftnfcflf 
^^ffc»l»E»«>t>*»EfcJ\ Ti: 0.003 

—0.1 %*5<tt>*Nb : 0.003 -0.1 %©3 "5© 1 SSfcti 

[0 0 6 4] #3§BJ3fct, C : 0.02-0.10%, Si : 
0.1 -1.0 %, Mn : 0.8 -2.5 %, P : 0.001 —0.025 
%, S : 0.010 %JJ(T, Al : 0.003 -0.1 %, N :0.00 

8 %j-xt, m^etsxxf^w&fpFms^tt^m&m 

*WU TfEO) S*5<fclfB5(2) £.<Dm&Ztt>lcffi 

%.-$%mmc, 880 -970 °C©ft±ff®SfiT?iiKESi*r40 

C-02/48) XTi* -02/93) XNb^0.09 '• 

-340 XC+76XS1- 2 XMn+939 XTi + 1334XNb+5470X N^70 • 

fcfcL, Ti* = Ti- (48/14> XN- (48/32) XST'S 

So 

[0 0 6 6] C©#£lJBlC 3gffi490MPatt±33<fc 

M-tt. Ti : 0.003 -0.1 %*5«fctflJb : 0.003 -0.1 %© 
[0 0 6 7] C<D#f£Bj»frS, ^S490MPaW±*3j: 50 



^*ffofc^ 600 -700 °C©*&g*^C35— 55°C/#©# 
3l«fi"Z??p3JU ^©&, 400 -600 , C©SgWc5~ 

4o <, c/#cD^iiST^aiLr#^o, sigt^fTor^ 
-Yh©-5^©iajw±*>e.ft0, 46otiiii^Bfcfe 

SETT* C -T S, ^S490MPaW±*5<fcD^/£ 

§B#> o * $«©l!jg7J ST'S 3 o 
[0 0 6 5] 



(1) 

(2) 



wjt. m&tf3o°mT<Dmmn*T*&mitito.8 -1.25 

$?&i&g#TfE(3) £Zffircir&5lcLTfit>ftZ>ct 
[0 0 6 8] 



(12) 
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700 +100 X ln[Sl] ST^ 830 + 50 

retch, Ttt, mmitipftr*(Dmm3mmffl&m co 
[sua, swaifiosi^wa (»«%) 

"To 

[00 6 9] 2 Cft&©#&Wte;&vitp*> 3ftg49 

* P-ic, Cr : 0.005 -0.10%, Ho : 0.005 -0.10 
%, V : 0.005 ~0.10%*3J;t>*B : 0.0001—0.0100%^ 

t>%z,®frt>mimrc iasfctt2aw±*-&^frsc 10 

[00 7 0] 

jt7?j£©HS£©^SI£, »ftfBiB*#&Lft#5ff»lfc: 

[007 1 ] $f, *awfc*^swaifi^t»isi6 

(C : 0.02-0.10%) iS^ft]£tftt%f§3fc:fci, SiSffl 20 
S. C#WMtf0.10%;&j@*.5i:, £ < ©KflS&ffJ&jli 

h -f* fcibt, C £*«*0.02%JWJbO . lOfcttT t 

[0 0 7 2] (Si : 0.1 -1.0 %) Sifi, tf©Btffcfc*f 

36, «tSWttK©ffi^&tt^«fcSBbDLfct^j«»-F»S 30 

[0 0 7 3] Si^&gtfO.l 

S«ftif©«tt«14Kk:«nfc«fijb^6nftvif 

*>> d -eft < , fsfimtfp<D%mmT*imfamm\c0ft\cm 
7¥v>7w<Dtb?%&m<Dmmm\zmc-$tiz 0 * 

5>tC> l8KftXig©^©ji75X@tj3l^r, A-XD- 

;U (ABSfP-;!/) txt-M«fifU »RS®fcJ¥L 40 
ffiSS*^St-r«lSHfct>ftS. 
[0 0 7 4] SiSWKM.O %£i@*3£, 81ft 
^Jg^^fci6{cSStLft^n{fftC,ft< ftSfc 

»w»ft©iB©ia»*«±ffLa^ m&FMmttmzT 

[0 0 7 5] fCT, Si#W»i0.1 %JM 

±1.0 %«TfcPBtfS. 
(Mn : 0.8 -2.5 %) Mnti, C ^SiHfcfiRfcfft^fe© 

©, #aft»ft7aR-e**. ufrt>> Mnta, /<— 50 
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x InBi] (3) 

h©iMSft^is*»*. ese^aaieic-rsffffl^* 

So cn5©flMB*3SS3-t*-*fci&fc:, Mn£0.8 %JK± 

^jta-rsc^A^g-efeSo Lfru 2.5 %*@x.TMn 

0.8 %«±2.5 %«Tkffi^f S, 
[007 6] (P :0.001 —0.025 %) Pti, ft©3fift 

S#0.025 %£i@*3£:, fl&ffcUS^fcfcfefci&otfli 
©/^^uy^it^{fc^-a-s„ -73> p^ws^o.oo 

1 %*»fcffi»f*fc«ffljS©3Xh±#*#3o 

T\ P##»(i0.001 %W±0.O25 %KT 

tK^-rso 

[0 0 7 7] (S : 0.010 %«T) S«, 0.010 %*S 

tt%fiT***W»7£*^**©^, s*(s«-r*c 
fcftlsiK ^ct% #38jB-eH\ s#w»io.oio 

[0 0 7 8] (Al : 0.003 -0.1 %) A18\ Bim&ftt 

©fca&fcttAi»4>a< fcfep.0G3 %*ftrrSo —73, Al 
-tW»^0.1 %£jS;i5£, »©SHIKfca&SttffiftU 
3Xh±S*ff?«W-J:ft5. ^CT*, *$§HJ!T'{i, Al 
S*»40.003 %J5Lh0.1 %WTfcRB^-r*o 
[0 0 7 9] (N : 0.008 %JWT) Ntt, WtiyyyV 

##g«0.008 %JMTfcl8^rs. 
[0 0 8 0] (Ti : 0.003 -0.1 %fc«fct>*Nb : 0.003 - 

o.i %©-5^©ia$fcti2a) Ti*5«tt/Nbis. t^-rn 

*?T, ±ffi©®H©S*##'TScii:k:i'3, M«© 
[0 0 8 1] * &tc, Tifc«tO : Nb© / >ft< i!fe-73*, 

»aiiaK©«aw^ffl!tftjtt«i9iaa*7©#w o ft if© 

#^ftffiig^ffl©^-xf ^7i7^ h*^§f»fc 

^snso 

[0 0 8 2] -7?, Tife^O'Nb^n^no^WM^O.l 
T'(i, Ti : 0.003 -0.1 %*3<tt>*Nb : 0.003 —0.1 %<D 

[0 0 8 3] (Cr : 0.005 —0.10%, Ho : 0.005 -0.10 
%, V : 0.005 — 0.10%fc<fct>*B : 0.0001-0.0100%*'' 
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* Mo : 0.005 %J&-t0.10%J£tTs V : 0.005 %«±0.10% 
IXT. B :0.(M01%fcU:0.0100%JWTtl!£f 

[0 0 8 4] ( (l)S)#5Slin?tt. C, Tu N, Sfc 

^om^n^n©-^*^ tibcd s-esjfrrsuwfc 



ttSo -f&fr^ Ci\ Mo, V*5,fctfB©^i«#±iB§S 

So tCP, Cr\ Mo, V*3<fca*BOd^©'>*< fcfc 1 
«**ftrf**£fctts Cr : 0.005 %OJt0.10%JU(T, * 

C-(12/48) XTi* -(12/93) XNb^0.09 (1) 

T*fcSo fcfcU (1) Stfc^T* Ti* =Ti-(48/14) X V ^7i7^ hO^fflJBIRfcWWfS C 

XN-(48/32) xST'SSo 10 tftSo 

[0 0 8 5] C©gE&fi, TtJCtfttCfiTJSHiaS-b [0 0 8 6] 

* © C *T i S ttHbO 1 « S tt 2 t» i L T H 

-340 xC+76xSi-2XMn+939 xTi + 1334XNb+5470x NS70 



( (2)S)$fc, *a«Ttt, C Sk M 
n, Ti, NM3 < fctfN*n j Fn©*&»*, Tf3(2) ST* 



T&S 0 

[0087] c<Dmmt, mzKn.&tf'&mwtzrc 

K>, (2) S«rSUE-rSdi:fc«fcO, B*fc-rS80%fiU: 20 
©7a£tftt£$5JET*Sfci6T&So 
[0 0 8 8] &4o, Ti&.MMi, V-ftlfe, 

S#> CO^tli (1) Sfe^tf (2) STfiTi= 
0, Nb=0£LTWfti£ftS o 
[0 0 8 9] ±fB£Wtt> Fefc<£tf^$WW$lT& 

ft®, mi*). mmts£tf£&{t®wm£®-?%zn 
3o wt, cnsoxiStovrtiiwr-So 30 

[0 0 9 0] (HMQffiS) #58HT'fcl\ ±iE©Sfii&££ 
SSSmc 880 -970 °COft±E®jagT«E® 

Jt©j&n8&SM«\ 1200^129010*09^* 

So 

[009 1] J»BIEa*»7Lfc«Oia«*'W-f--f 

©i|§*{t:£0S£®tf&So *©fc»l«:tt, 880 °C«± 
970X:«TOiafiKHTlt±JBffi*fT3iSR*^S. ft 40 
±E5£i§£*<880 °CZT®Z>t*- XxtM httflWM 

tt±ff@i&Ktf970 *c«iBA*i:, IHfc**— ;WfiaK 
fc£$-rsfci6*ffi&tfit;birrSo fcf, 

tt. §&R5E3i©tt±&ffi«:880 *C«±970 WFi:IS£ 

■rso 

[0 0 9 2] *yffl£E8H*»7Lfc«s 600 -70 

o o c©ias^{c35~55 o c/#©^gijifiT^ i ©^si^ 

?t5 0 50 



(2) 

[009 3] wm&wi'^m i ©^a©;$gjiijStf 

Z£X\ *«WPtt,.tLhflESS©»7ia 
&©£! 1 ©^ai©^iSS^35°C/©W±55°C/#WT 
fcffi^fSo 

[0 0 9 4] llO^-f-f-^7i7'fMi 
fcfc^jSS-eSfci&fcfck 600 °CW±700 XUrF<D&& 
«^Ofi»SfettS»i!(«#»f*S. 600 T;*»©igS 
«T?Ga$LTfc'W-'r-f 7^7i7^ MH»©J«fi# 
Mifc-f, -7b\ 700 °CS©jag«T'{*jf-rSi, 
©^StfS&fc&Sfc&te^'fX'TV 7^7i7-f hii§ 

i ©&£n©it, 600 °cj^Lt7oo wF©ias«fc«*rr 

-So 

[0 0 9 5] c©«, H8«S©*aft*«iiW-rsfei6k:^ 
400 -600 <, C©ZgS^tc5~40°C/#©^iSST^2 

©^ai^T^nso c©^2©»ai©^aij2jg 

& 5 T/#*«T& S t > *SH!&©j£g#iia^ 

y^ttansenft^. -7?, c©^2©^ai©^jis 
Mic/Mst c©g2©?&aifcaauTfT*3 
ns#K©iat©M®i4*MgTL, wtt«©/^9y*«' 

*£<&So ^CT\ *f|BjT«, c©m2©^ai©^ 

gjjisa, 5 "c/mxtAQx/mxv t rnfct s 0 

[0 0 9 6] (#5{D) #©igSA^600 °C*m?i%t*. 

aisojgttWWtt^tra. #^ss^6oo °c 
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[0097] mm) Ktpmc ^&\mmmnb-o z 

coo98] (.■&&<tm®m&v>i t) mmm<-, & 
immm&tb^izzft?* *%wxi±, mmm^m io 

[0099] T&fc-s, 

700 +100 X 1 n[Si] ^T^ 830+50X 1 n[Si] 



(14) WM2 00 1 -3 5 5 0 4 3 

26 

[oioo] sijsanaiTtt, »fcx^-;i/*^js*nji 



CO l 0 l] c©^{t»MSIB«>o*!b^ 3fti$g|H 

O*H««feffllBlt*0.8 ~1 .25fc LTIt frtl* 4: fe 

fc?£olcl,Xftt>ti%cbt>\ BSbv^. 
[0 10 2] 



(3) 



SSHHMfaBfi CC)*jKU ftHf[Si]«, «*f*S©S 

[0103] -ra*-^ .iwftjp^jKi-rsiRoasitt 

ttS*U<tt0.8 ~1.25, ^6{cS^L<(i0.9 ~1.2 

i-r^o ffl«j±3W).8 iotw^t ifcffy>'+ 

;i/jbVJy£< x SUISSE (*siiJjiSI«gJg^E»-r^ 0 

mo.8 ~i.25fcPBef*ctai«sisu^. 

[0 10 4] $/c> WlWfcjlFrt©£H£C#X©Bj£tt> 

*Frt©£H&#X©SjStt, 30°C«TT*&3 e fc*«as 
L<, RH*©M£fr&, -4TCJ^0WFT?**C£ 

[0105] s&ic, M»ftiFrt^©aHBaa[*^ ±e 

[0 10 6] f ftfo-S, M3BAtf 700+100 x 1 n[S 

i](°c) iOt.fiw-ti(f. wiWb«Fic. v-ryxtf-H 

C H» & 0 . -77, Mt3Bft«t 830+ 
50x in[Si]CC) J: 9 fciS ttttfcf, SftXfr-;l/*#£ 



[0 10 7] £43, MSft^fCita^Sa, ««*«A, 
T-WfflfrS^-+-©j^7U-A£j»ffiS-ti\ ^©$1 

30 -77S©^-fnT't><t^^ jiFrto*HS[©^tt*fii 

[0 10 8] Ctltit), ISStta20fimJWT©IS*a[ 
[0 10 9] ?%t>*>, fiAnXfe i: OtoW-^iEWtt* 

40 tcmmzi^x z wk she l fc 
[oiio] ctotctbicit, ■tityzjhfimtf'kiS.L 

4DM$L<41\ =tHX\ ISA 
3MS20 mWTO^S!K^80%ta: A 46, ^ ^-r f -y 
50 *7x^hlB8fclfijrfScfctfS$U^o 



(15) 

27 

Co 1 1 1 ] &it. #>-D%mtmfat<»&mc&if2>m 

•y^y^nri^Ctlt, tbo%<D&%ffl&&<Dfztb 
fc> "fa*^ If If ©Affile 

feW * $«Sffi©{@ 4r ROtSAtW . 0 ft 

mi:t>7ct<x-v^y^£nT^3£:, ft£tfinu:*fT 
9 itawfstm ttax -eznflift: t ssns c* t fc« t, 

WT. »*L<tt«1.5 /imJKT©xy^>yr**n 10 

[0 112] LfrLfctfS, Sife!mSiT'tt. S^Kt^ 
S/1r >i/*±»fr MWfc*ft*»fk L t\ -aftx*-- 

oo~6oo "cfc-r* ctts zxmr*<Dffiffltip<Dm 

j££30'CWT, gflSifc* 0.8-1. 25£LT, SI«3iffi© 

issfatnoaHRWk^jiiiiw-r* c * t * 7T±e@w* 
ssufc^g-rseit^-pf 5 0 20 

CO 1 1 3] £fe\ «BfitSgt«xyfyys, £ 

coi 14] c<D£?\ci?^ *ftwicfrfr%mmii& 

tgttx C : 0.02-0. 10%, Si: 0.1 ~i.o %, Mn:0.8 
—2.5 %s P : 0.001 —0.025 96, S : 0.010 %JWT> 30 
Al : 0.003 -0.1 %, N : 0.008 Ti : 0.003- 

0.1 rofectOTJb : 0.003 -0.1 %<Dv*>V> I8*fctt2 
8, iSBcjSttTSBIc, Cr: 0.005 -0.10%, Mo:0. 
005 -0.10%, V : 0.005 -O.K^feJctfB : 0.0001- 

o.oioox^eftss^&ajfn^ 1 m^tdtzmixt. 

S> ®fi490MPafcU:fe * Xfftl£lfmO%&L± 
T:&2>o 40 

[oi 15] c<o*miicfrfr5m®m.'et&im®&&i 

[0 116] CO*8Wfc:fr*>SK3§Ug£&{fcj8 
BUSfBfe^^fitt, fcc>tJffcS9fi*£fl!)#®fc:fetf;5 50 
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[0 1 1 7] c©«fc-5fc:, at^SHtititf, tb?%'&<D 
fifcSftS-e-f IcffiM^Bfto *fe±tf *©ft©^fefk 

[0118] c&2<Dnn<DBm)mc. 

[o i 1 9] ^^icfrfrsx&KmoMa&r 
atfei^rffli/^autotaK^ffiS-rsas*, wiirr 

-So 

(C : 0.02-0.10%) K^ftftifttfcfcSfctt, 8M 

u ^7^7 x 7-r f © 5 -b<d 1 aw± ttzct 

<fe KT\ *«WZ?tt, «fi08ft*y7Xa7 
-'W x f -f -7 * 7 x 7 4 V S a * 7 'J =f 
7x7^ hO^^OlffliLhfc-rSfe'i&fc, C#*»i- 

o.o2%JW±o.io%j^TtiiS'rSo 

[0 12 0] (Si : 0.1 -1.0 %) Site, ^<DS£{fcfc# 

[0 12 1] Si#«tf0.1 %*?ST?fe§ 

**L<ffiii-rsfe«6k:^<tfioaiEKil«rieA, *n 

x^c s t\*>#v yym<Dtb?%&.m<DMm& i s\%mc 

/n-Xd-;1/ («3fD-;W fcx^-;W{>f«L, SIS 
[0 12 2] -75\ Si#*«*M.O 

[0 12 3] ^CT% ^-PB, Si^*»i0.1 %W 
±1.0 %i-XTi:Pfi^-rs„ 

(Mn : 0.8 —2.5 %) Mntt, C ^SiHfctt&fcf&t^k© 
©, W5cba^t7t^T'fe§ 0 L^fe, Mnta, A-vJ 

So cn50ffffl*SHi*^rSfei&te, Mn*0.8 %&± 
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ffismct&£g , V&&o LfrL, 2.5 %£S;tTMn 

0.8 %W±2.5 fctrFfcESf 3. 
[0 12 4] (P : 0.001 -0.025 %) Pfct, m<D&it 

fitfo.025 KfcLJI^fcfcfcicaTstJi 
w?vy?&&Mt£it&o -7?, p^WMtfo.oo 

Tv *»Ji-ett, P#W»i0.001 %J-X±0.025 %IAT 
CO 1 2 5] (S : 0.010 %JWT) Sfci, 0.010 %£j8 

fc*HH*LV. #5S5iT?fcJ\ S#WMfct0.010 

%tCFi:i&/&f<5o 

[0 12 6] (Al : 0.003 -1.0 %) A1J±, iHMBfrfc 

<r)tciblcimi£'P%i< i:fe0.003 %mat^ 0 -15, Al 
£#*#i.o %£jS;i3<>;, »©iifitKb«ii*fciffiau 

#*«i0.003 %JM±i.o %WTil®£1"*o 
[0 12 7] (N : 0.008 %WT) WWyyJ 

##«(±o.oo8 %£Cr*£iffi£f s. 

[0 12 8] (Ti : 0.003 -0.1 %43<fclfNb : 0.003 - 
0.1 %©3-5©l«$fcti28) TifcitfNbfi, ^fti 

fe^r, ±e©«H©a*s£-r;sc n«© 
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[0 12 9] £5fC, *%.W<Omt>mgte&£ LT, Ti 

m^ffi^SSKiin-f 3 c i: hi «£ u ^©5g±^ajzas 

- ^ -7. ^ y ^ ^ x =, yf y £ ft {J ^ 7 1J 

[0 13 0] Tifc.fctflib^ft^ft©^**^).! 
■Pfis TI : 0.003 —0.1 %*5«fct>*Nb : 0.003 -0.1 %<D 

[0 13 1] (Cr : 0.005 -0.10%, Mo : 0.005 -0.10 
%, V : 0.005 ~0.10%*3<fcU : B : 0.0001— 0.0100%^ 

is£Vftvt>mt>tm<%; i ), -15, ±m*±\s\zt. 

37 biKtm<oicta^x. Wtt©iq|±»*jWWirt- 

So ZCX\ Cr, Mo, V*3j;t>*B«D5-50 / >ft< ife 1 
Cr: 0.005 %J-X±0.10%«T, 
Mo: 0.005 %£Ct0.10%£(T, V : 0.005 %W±0.10% 
J-XT, B :0.000l%«±0.0100%WT4:IB^r*ci:^ 

C.0 13 2] ( (l)a)*»HTftt, C, Ti, N, Sfc 

*3o imfetZo -r&t>-$, 



C -(12/48) XTi -02/93) xNb^0.09 



(1) 



T'feSo fcfcU (1) Stfc^T, Ti* =Ti-(48/14) 
XN- (48/32) xSTafeSo 

[0 13 3] CcoaStt, ftjEif14tfMST/IB£&3-tr 

* © c £ti $ «Nb© 1 a * fc a 2 mxmtm ti^rm 

-340 xC+76XSi-2xMn+939 
[0 13 5] COgStt. fi»a?tl£tftt*«fi'rSfc 

5, (2) SSSSJEfSCfcfcitK g^fc-r^80%«± 
©^K»f tt*»Jg-p t -5 5 o 

[0 13 6] &*5, Ti*3<feO*NbB, l^-rtlt), *5SWT* 

CO*&»cl4 (1) S4B*Cf (2) ST'fiTi = 
0, Nb=OtLTStB^n^o 
[0 13 7] ±K£Wti\ Fe*J:t;^RraiflWF«»T* 

5. *aw»c^3b^ie!fiaiiso«jfi35r}£"Tftt, 



[0 13 4] ( (2)^)$fc, C, Si, M 

n, Ti, Nbfc£Q*N^ft€ft©-^r»&, TIS(2) ^T' 

XTi + 1334xNb+5470XN^70- -(2) 

40 «tt;^fe{b}SiBiE»ii>ofr*ffd. wt, ens ©is 
[0138] (KuaE%) *»wei4, ±m<Dm&f&tt 

mtZmftlC 880 -970 < 'C©tt±EE^ST'^ffE 

fr©*ni^as(i, i2oo~i29o°c^^-rs c £ t 

So 

[0 13 9] J»HEai*»TLfe»©a«*y-7-a5 
50 717^ hftzrz&blclt, Jr-XTi-* hffl©ffl^t 



3 5 5 0 4 3 
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£H3<ftS#£3o tt, 880 1CJW±970 °C« 

T©SSI6HT-tt±E®^Td^^5. {LkffJSfi 
£#880 'C^THJSi:^— Xft'f h!MAWffl^^5-tr 

iagfisso °cw±97o °cy.Ttm£?%o 

[0 14 0] (^ai) f^E®%*l7L7c&s 600 -70 10 

[0141] mmEmm&com 1 <D^&(D^&mm^ 

t -<v 9 7 x 54 h £ fctt * 7 5^-# U =f*;K7 x v-T 

i©^ai€»^3is^55°c/#^@^.^i:, &©*h# 

3. {t±EJi£S>*l7iI1£©8 1 0 20 

[0 1 4.2] HO^-a^^-f-f-^ 
7i7-fh Sfctt*7S/-:J<y rf^;V7 i7-fh 
S 600 °CJX±700 °CJWTOiSSlST*©{S 

jf £fctt£JWf3&T?&5o 600 x:*»oiaK«r-ffifif 

ltfe^7-a7-^-TY 7^7i7^F$ft(i) 
7 v'-tf U =T-f;P7 i7^F <DimftWb-f. 70 

Z> rctblc ^7-17-^-7 ^ -y * 7 x 54 h $fc 30 

>? 7 s/-# y =f ±^7 x h aMisn* < as . * c 

?\ tt±ff®<D^7fi^©m 1 ©^ai©^, 600 WJ: 

700 icwT©iaR«fcfia* , r*. 
[0143] c©a, m&%L<Di$.&zmM?zrctb\^ 

400 -600 °C©?aglgti:5~40 o C/#(D^a]iiS-(?^2 

7^-f^777l7-fh$/ca77^fWt 

;i/7i7^ h h^is.^tctb\c^.nrcWXS75yV'm 
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(is 5°c/mjLt4o°c/mxrtmfe?z a 
[0144] c#«it>) #jrs£#6oo °czm?L%t-b 
h«tf£j«u ^a£»fttft<«Tr«. -73s « 

mm<DBVfflm&imitirZo stc. mmmmtmo °c 

Ittb. jtalBf fc J y CiJtKDjg^ 1 & 

i6©fi-^S*ilPlT*Znlii{kL7c^ B B B lfeC*il^bs 7 v 

- -r 4 -v * 7 x 54 b Sfctt * 7 U dVvl/7 x 
^-<hffl«*#Sfe«>^ #Uiagtt400 °CJW±600 °c 

[0 14 5] QHft) #£P*£fc, IKJfc£fTd 0 i^ttts 

^■ettA»a«>o ttt^6t«-r s c t wmmtt *> > m 
[o 1 4 6] G&V&BMffltob-zZ^y 



s«s in«i-»^«i-»?&9-»*-3* as«) ^-a-^ft (in 

[0 14 7] Si^ilDiST'tts »{fcX4r-;l/*^lS*mt 
<s C©jg«, Si«*ffitcSi^SfkLT«>r3t©&tHx 

am (g£33<fct>iag) 

[0 14 8] C©^flSMHg»i&oSf#x »»S»BI 

^*otiS<i©Hu^{l:rT'©iniis*s ®^^30°cj^t 
©HHM^T^it^O.8 ~i.25i:LTfi*?n*4:i:t> 
fCs M®{tjprtT?OftiaS'Jjiil«Jg^TfE(3) 

fc-r^dtbTfffcnscci^s a*u\ 

[0 14 9] 



700 +100 X IntSi] ^T^ 830+50X IntSi] 



(3) 



fcfcLs (3) st^^Ts ^Kis toi?{brrt-(?©a 

KH&fttiaSfi CO^^Ls ^#[Sl]tts S#^ffi©S 

mm%) 

[0 15 0] f 4*3-6, BuK{fc*PT«-r5IS©Sjii± 
(iMSU<«0.8 ~1.25s s*&(cMSL<(±0.9 -1.2 
si-r^,, £«Utff0.8 iHW^t »7-7t 



50 



%M<tX*-)W t £ML&i,\ -7?s ffl!8i±*M.25*ie 
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[0151] £fc> wmtpft(omm%iS7><Dm&&. 
tpft(Dmmmx<Dmm. 3o°cutx&z cttfmz 

L<, |SHf©fi£fr&. -WCLXtO'CUTX&ZCt 

[0152] s&ic, mmtipftxvmw&mz, ±ia io 

(3) X<D£?lcm&?%<Dlt. fu®ftB#©7>y-;P©£ 
[0 15 3] t%t>*>, mffl&I&tf 700+100 x 1 n [S 

nee) £*)t>mnif, itmtmcs ^yxtf-K 

jimzmzzttfmmt&K), si&isgtf 830+ 
sox induce) xv^mimis, MitX* -)im&& 
mgr. mmm&m&W5ttemft&<3LV^&itz 

sr-jvmtfm-ktz t, ^-xu-McT.T-frtmm 
tusw^-©^^^ ±ib(3) ^©.fc^tpis-r 
[0154] afe, mwmv>igm}5^z, mm*m/v 

[0 1 5 5] cmcxK>, &M,mmonmUTv&&m 

[0 15 6] f£fc-^ &*DX& tDfrttftiStfftfc 

m&&v®.m®&mcM&Lrc%£%, mm^-^ 40 

7^7i7^h *5<fctf* 7->-# U 3 + 

;b:7 x 7^ h © 5 -5 © l aJ.XhT:& K> s *^o*©®a* 
20 /x m«T©ieiattffm^#ft?-S^fc*SC t 

ic^K), m&timx&&ic$>frfrt>ib-fMibxmtitcjsn 

[0157] c©fc»jctt, -b^^*-<HaiWfti*t 

ttS20/im«T<OlSfttt* , 80%W±i&i&, 50 
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[0 15 8] &o#S£8Sffi£©J?Bif<::l3tt-58i 

s mfagMom* (om^om<om^.ntmi . o p 

3fc»ofl , '6JS*iip:TfZn»ffcLfclSJItte:i:^*b 

[0159] ufrbatf 5* Si^q^r^i, ii#fy 
^ < jgia L4t" t &k\mwm&#> avummc & 
oo~6oo victzctt, ifto *xe-e©wiWfcjtFoa 

££30°CWT, fflJUSJt* 0.8— 1.25£ LT> $&^ffi© 

ejua^osRK{b«»mt-« c tic «fcoT±eaw* 

mmicM&lrzct&XZZo 
[0 1 6 0] &}b\ ^T'i^tSx-yfyya, 

Lrc<£<Dffifommtts Euicxwm-rzc txmmxz 

[0 1 6 1] C©«k3fcLT, *^Wtft^SHilWS 

#f8Wfcfr**3JS3lfi»Ktt, C : 0.02-0.10%, Si : 
0.1—1.0 %, Mn:0.8 —2.5 %, P : 0.001 —0.025 
%s S : 0.010 Al : 0.003 -1.0 %, N : 0.00 

8 %LXT, Tl : 0.003 -0.1 %*3<fcO*Nb : 0.003 -0.1 
%©5^©ia*/c(i2a, ^HfcjSUT^et, Cr: 
0.005 — 0.10%> Mo: 0.005 —0.10%, V : 0.005 —0. 
10%fc<tO r B : 0. 0001-0. 0100%fr e>&£8ffr Bjgfcfft 

z&zmmmzmu Tieco sfe«fctrriB(2) ^©w 
a*^j£iT*^80% «±-e* o raEtt^«nfeB3Sfi* 

[0 16 2] C©*«WH:*^Sflf3ftSai«tt, &ffit& 
S20 /t mWTClSSJK W80%fithi5i6, a 5-^ 

7'<h©^-5©lfflJW±^c,ft-pTi/^o 01«, C© 
^7i7-/ h ^ 7 ^-^';rf+ 71/7x7^ h©3 

-5 © i ««±fr e> * -p ^ c t tft>fr%> o 
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co 1 6 3] *mm<DBm<Dm®mmmm&<Dim\c-D 

^ - -r >f -y * 7 x 7^ h $ fctt 5 7 5/-* 'J df- ;V7 x 

^h©'5-5oiaw±^*n{f«fc^o ^*fc-5> sis 

^h^K'JrfT"^- 7x7^M^ni:t^5 10 
jbV y7-a7-^-r-f ?*7x9-f b$fctt*7 

i/-^wt;i/7i7^ hcommm^ri^mm^ 

77i7-f hfe^7^f'Jif;l/7x7^ hfiW 
©«^ffi«^T-10%WT, «F $ L < ttftfcSKOT© 

[0 16 4] &fc, ***S©^ffi©ia3Sig$i®SS«©)iB 

ISfHR (X500 fggg) J f»SEH(500 «&fr&3000fggfi) 

CO 16 5] y7-a7-^-f-f'^7i7^1-$ 
7^-#'J x h tt, IfC7i7^ 

jatim^v^i!3o^#ftrs©^#«-efe-5c mn 

CO 1 6 6] ^©'WtM h¥JI*- 1 (5§It# 

B*»*1S#s «frB ¥$4^6 3298^ 4H, * 30 
1) IC^tUf, ^7-a7-^^f-f-^7i7^h 
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( Granular bainitic a) ©3#lS;f3\ Granular bainiti 
c ferritic intermediate stage structure; dislocate 
d substructure but fairly recovered like "lath-les 
s". -73> 57>'-$Vdi-jl7x. ; 7'f h (Quasi-poly 
gonal a) <DWSAt, irregular changeful shape, for 
med at lower temperature crossing over y -grain b 
oundary; mostly recovered. bnEMZtlX^&o C©;£ 

mic it, mmitt&w t tteraa * t, ©©ffis&wa<?& 

H5S©^^©l«®fi®«©«^^ L r 33 K> , *ami 

CO 1 6 7] *«Wt^^S*!ftS-&&{tjSBBg 
& v i6otSI«(i, *o*Sfc»Ri:©iraifcfcH-3»K 

CO 1 6 8] £©<fc?fc, *^tc«tn{f, #>ot&© 
[0 16 9] 

cumo cums ogi *5<£ tfs 2 tea**-***®* 
**rr*43B©jiiA~i Q^mmhtco c©?-s> ma 
~ i e , i ,ofe £t>* i p jy*aw©«H*i8£-r*ai? 

I1F-1N, 1 Q#*5^©ttH*SSJEUJa:^ 
tiMfflr'2b%o C©SIA~1Q3\ g3 33<fct>*S4fc:^ 

»MaaBi6-3**fToTs fiW2.6 mm©^{[:mffl« v 

CO 1 7 0] 

can 



(20) 



tut 
S3. 
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F I 



t-73-k cmr) 



C 2 2 C 38/38 
C 2 3 C 2/02 
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C 2 2 C 38/38 
C 2 3 C 2/02 
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azmmm urn mm 
azmmm ft*' &± . 



F 2-A(#%) 4K027 AA02 AA05 AA23 AB44 AC12 
4K037 EA01 EA02 EA05 EAll EA15 
EA16 EA19 EA23 EA25 EA27 
EA31 EA32 EB05 EB08 EB09 
FA03 FC04 FD02 FD03 FD04 
FD08 FE06 GA05 HA02 JA07 



